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Ray-O-Vac LEAK PROOFS keep your flashlight safe 
from corrosion—they’re insulated and sealed-in- 
steel to keep corrosive battery materials from 


damaging your flashlight. This same patented rhtepey 
construction prevents loss of battery energy. wars WORTH mor 
LEAK PROOFS stay fresh "til you need them! For ‘aie 

FREE helpful “Flashlight Service Guide” write ‘s rowearik sarreny 


Dept. PS-3, Ray-O-Vac Co., Madison 3, Wis. 9 


lead this Guaranty aso smmvor C 


AGAINST FLASHLIGHT DAMAGE 


If your flashlight is damaged by corrosion, leakage, or swelling 
Of this bottery, send it to us with the batteries and we will give 
you FREE a naw comparable flashlight with botteries. RAY.O-VAC LEAK PROOF 


BUY SPARES... THEY STAY FRESH! 


o" 


L you are the type of man we are 
looking for, you probably have a good job 
already .. . you enjoy your work . . . you are 
well known and respected among your fellow 
workers... you feel that any change should 
bring you not only more money, but a better 
chance to be of service to more people. 


It is with men like this that the Inter- 
national Correspondence Schools will fill out 
its nation-wide staff of Field Representatives 
during the next few months, 

‘The men we select will be given responsible, 
rewarding positions in sales and service work 
covering their own and nearby communities. 
|—Their earnings will be high. As capable Field 
| Representatives, they may earn as high as 
» $7,500 per year. They will schedule their 
own working hours, plan their own sales 
programs, advance as rapidly as their initia- 
tive and ability permit. 

Applicants should be 22 to 45 years of 
| age, have a good education, a friendly per- 
sonality, ambition to succeed, and should be 
able to pass a rigid character investigation. 
Sales experience, though helpful, is not essen- 
tial. The men chosen will be expected to 


EN WANTED FOR 
ERMANENT 


> HERE’S AN UNUSUAL OPPORTUNITY FOR THOSE WITH UNUSUAL ABILITY 


spend evenings for a few weeks studying 
special training courses. They will receive 
a regular salary during this period. Further 
training will be given on the job under the 
supervision of an experienced Field Officer. 


If you are seri interested in a satisfy 
ing future with I. C. S., we suggest that you 
mail this preliminary application immedi- 
ately. Personal interviews for men showing 
the greatest promise will be arranged by 
I. C.S. Field Officers in your area. All appli« 
cations will be confidential. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7684-1, Scranton 9, 


Name. 
Address __ 


Present Occupation. 


sl 


Age 


Epucation: 
High School (circle years completed) 1 2 3 4 
College (circle years completed) 1 2 3 4 5S 6 


Correspondence Schools (list courses completed) 
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PSM FEATURES 


Giant Plow “Plants” Telephone Cable... 95 
Winning the War on Uniform: 
Typewriter Catches Mistakes. 


EDITOR: 
Perry Githens 
MANAGING EDITORS: Fred O. Newman, Volta Tortey 


ART EDITOR: Howard C. Jensen Movie Cartoon Shows Welding Benefits 


+ WOME A WoRKS¥oP EDITOR: Mine-killing Snake. 
oq French Weave Houses. 
Hartley E-'Mowe, Herbert Johaosen, Moran Mane, This Is Where Your Money Goes 
Frank Rowsome, je, John F. Steams, R. P. Stevenson 
WASHINGTON EDITOR: Leon Shloss AVIATION 
WESTERH (DITOR; Andrew R. Boone (Los Angeles, Cal.) One for the Books. 
ART DIRECTORS, Harry Sarnuels, Francis Sweeney The “Ghost” Goes to Work. 
AMT ASSOCIATES: Eric Karmiaski, Je, Stewart Rouse, ‘avy's Fastest Fi 
Ricks [ rlererhb Navy's Fastest Fighte 
SWF MorOsUPNEIS. WW. Mores Hubert Lucker,, _- Motor Merry-go-round.. 
NobertF Sth carol Ena, eriscope Avigatio 
gition Gallager, Sento Rada, Litisy Thaenfed,” = Bump Speeds Air Flow 
Riad Westphal Skystreak (Pin-up) 
PUBLISHER: Air Liners Shed Rivet 


Godfrey Hammond Steam Runs Jet. 


6-in-L Wind Tunnel... 
SCIENCE NEWS 


Against Hail. 
Mine Preburns Coal 
Radar Clocks the Traffic. 
Spearhead of R c 
Tracers Trailed 
Gateway to the Univer: 


AUTOMOBILES 


Prowl Car Packs Bed. 
Trends in Trailers... 
Auto Hint: 
Gus Short-cuts a Long Job 
British Cars—Mechanical Marvels. 


SCIENCE AT WORK INVENTIONS 
Picture of the Month: 
‘Two-way Heat Tested in Railroad Car 95 
Looking into Stee! 
Lightweight Plastic Arm. 
Color Punches the Time Clocl 
New Paints from Oil. 
Logs Walkers’ Course. 
Hurricanes Haressed in a Hangar. 
“Biggest Inch” Goes West 


Electric Drum Timer. 
New Ideas from the Inventors. 
I'd Like to See Them Make. 
Safety Rides a Scaffold. 


PHOTOGRAPHY 


Print Your Photos Anywhere.. 
Developing in the Light... 
(CONTINUED ON PAGE 4) 


‘Sid na new 'ndarenecs incioaina some Sum 
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AVOID WASTE, Check 
Spark Plugs Regularly 


The right type of spark plug will 
save you e and my Plugs 
which are faulty and m 
as high as 10 per e 
according to experts. And hard-to- 
start engines can lose valuable time. 


sovse theve iltstrations 
Nin ull color, they do 
not occurotely reproduce the 
\ For occurete, (ull color 


predvction, moll the coupon, 


] 


Too Cold* 
If spork plug firing tips 
show. f 


Check all your spark plugs regu- 
larly to make sure you have the 
right plugs for your engines. 

This Auto-Lite “Plug-Chek” Kit 
quickly helps you find spark plugs 
that are causing trouble, All you 
do is match plugs with pictures on 
the “Plug-Chek” Indicator—each 
example refers to a page in the 


If spork plog fit 
“Plug-Chek” Data Book that shows ore fused or bllstered, 


ives gre operating too heat 


you what to do. ‘ot'and may be covsing Avto- 
x 


loss of power. 


— Send for your Auto-Lite bit. oaly 10¢! 


THE ELECTRIC AUTO-LITE COMPANY 
Department PS3, Toledo 1, Ohio 

Enclosed find ten cents for the Auto: 
the *Piug-Chek™ Inefeator ‘end Date 


'Plug-Chek” Kit that includes both 


Nome. 


1 
! 
1 


Address 


City 
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MECHANICS & SHOPCRAFT 


Vertical Steam Engine (Part MI)... 
Concrete Proportion: 
Dams Tum Water into Kilowatts.....u200 
Cleaner as Power Toc 
Steam-bending as Experts Do I 


HOME MECHANICS & HANDICRAFT 


Craftwork Projects of the Month. 
Dipping Plastic into the Rainbow 
Shutters Add Personality to House. 
Tumed Lamp Is Oil Finished 
Jigsawed Pieces Build 
Car-trank Boat Carries a 
Veneered Table Uses Little Wood.. 
Chipping Gives Texture to Plastic. 
Electrical Dish Di 
Back-yard Boat Builder 
Buoy Marks Lost Gear. 
Wire Screen Sweeps Chimney 
Sled Drag Marks Seed Row 


RADIO & ELECTRICITY 


Counting a Million a Second. 
Photo Tube Is a Midget... 
Tube with a Memory. 
How Dutch Hid Radio: 
Packaged Radio Powe 
One-tube Radio Can Be Mailed. 
News in Electronic: 
File Makes Insulation Scrape: 
Can Protects Outdoor Switch.. 


DEPARTMENTS 
Voice of Science 
Letters. 
March of Science. 
What's New in Aviation. 
Aids to Modern Liv 
Craftsmen at Work. 

ping the Home 
What's Your Ingemuit 
For Boats and Boating. 


For Easier Farming. 
Editorial Memo. 


a mechanic's micrometer 
or a draftsman's dividers. « surveyor's tape or an 
engineer's rule, but only with training can you 
hope to get the fullest measure of opportunity. 

For opportunity is elastic—it expands along 
with your knowledge and ability. And whether 
you will “measure up” to the responsibilities of 
@ successful future depends upon whether you 
are taking special training to qualify you for 
better positions along the way. 


You can start now on a program of Personal 
Advancement —through training. The world- 
famous International Correspondence Schools 
are ready to help you in the same way that they 
have helped thousands of today's leaders in 
American business and industry. 

Now is the time to broaden your opportuniti 
and prepare for a rewarding future by study 
with LC.S. Start today by mailing this coupon 
for complete information. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


SOX 7685-LSCRANTON 9, PENNA. 


5 Wooten Sanufastarion 


Business and 
Aeademie Courses 
1 Advertising 
a 


Present Position 


A.M, te___Pst 


members of the Armed Forers, Enraitment wnder the Ol. Bill of Rig} 
ident tend coupon fo International Correrpondence Sehecis Oanadian, Lté., Montreal, Canada. 


Length of Service in World War Il 


speroved for Wor 11 Veterans, 


4 
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Finest ever to bear the famous EXIDE name 


In the New Exide Automotive Batteries are 
combined the results of ceaseless research 
and development by Exide engineers, plus 
wartime experience on automotive equip- 
ment of all kinds—serving in every climate 
under the severest conditions a storage 
battery ever had to endure. In every respect, 
these are the best Exide Batteries ever 
offered to the car owners of America. 


NOTE THESE NEW FEATURES 
city—for greater power 
plates—for longer life 
ion between places 

© Self-cleaning, non-spitting vent plugs 

‘© “Bull's Eye” electrolyte leveling device 
‘© Heavy, over-size inter-cell connectors. 


If you would like to know more about 
storage batteries, write for FREE book- 
let, “THE STORAGE BATTERY, Its 
Fundamentals, Use and Maintenance.” 


WHEN IT’S AN EXIDE... YOU START 


‘THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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POPULAR 
SCIENCE 


MONTHLY 


PSM photo in Washington Ircing High School, New York City 


Who Will Teach Tomorrow’s Voters? 


GENERATION ago, H. G. Wells closed 
his monumental Outline of History 
with this head-shaking thought: 

“Human history becomes more and more 
a race between education and catastrophe. 

Today, with the bursting atom ominously 
linked with catastrophe, the race is running 
faster. Never before was education so vital. 
Science moves ever closer to the citizen. 
Yet, as the schools close this month, how 
many of the teachers are sure to be back in 
front of the blackboards in the fall? 

The outlook is particularly dark for the 
science courses in the secondary schools. 
As Elbert C. Weaver, who heads its Com- 
mittee on High School Chemistry told the 
American Chemical Society, “This year, 307 
teaching certificates in science or mathe- 
matics are to be granted out of 120,000 
undergraduates in 18 teachers’ colleges.” 

Since the war began, almost half of the 


scant quarter-million teachers in secondary 
schools have left for decently paid jobs in 
industry. “Of the teachers now on the job,” 
adds Mr. Weaver, “about 15 to 20 percent 
teach some science, and about one-third of 
these teach chemistry. 

If this is hardly a healthy preparation for 
citizenship in the atomic age, you know 
whom to blame, don't you? Or weren't you 
present when the town meeting voted the 
new ball field, or the city council slipped 
through the costly war memorial? 

Park, statues, swimming pools, and new 
civie buildings are good things. But if edu- 
cation is to win the race with chaos, perhaps 
we would do better to have more—and 
happier—teachers in front of our black- 
boards. 


Rin Gitthresry 
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interest you. 
Not a magic formula—not a get-rich-quick 
‘scheme—butsomethingmoresubstantial, morepractical. 

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice some 
of your leisure in favor of interesting home study—over 
a comparatively brief period in your life? Always pro- 
vided that the rewards were good—a salary of $3,000 
to $10,000? 

An accountant's duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they cam be! 

Why not, like so many before you, investigate 
LaSalle's modern Problem Method of training for an 
accountancy position? 


Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
seary ones at Srst-—then the more dificult ones 1, 
‘could do this—and if you could turn to him for advice 
as the problems became complex—soon you'd master 
them all. 

That's the training you follow in principle under the 
LaSalle Problem Method. ae 


I F you're that man, here's something that will 


Send: 


Iwant tobean accountant. 


_ You cover accountancy from the basic Principles 
Fight up through Accountancy Systems and Income Tax 
Procedure. Then you add C. P. A. Trai 
pare for the C. P. A. examinations. 

As you go along, you absorb the prin: 
ing, Cost Accounting, Business Law, Statisti 
trol, Organization, Management and Finance. 


Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you know, 
is that success does come to the man who is really 
trained, It's possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for thei training 
with increased earnings—before they have completed it! 
For accountants, who are trained in organization and 
‘management, are the executives of the future, 


Write For This Free Book 


For your own good, don’t put off investi 
the facts. Write for our free 48-page book, 
tancy, The Profession That Pays.” 


‘Accoun= 
Ie'll prove that 
accountancy offers brilliant futures to those who aren’t 
afraid of serious home study. Serld us the coupon now. 


G. 1. APPROVED 


‘Over 2300 Certified 
Public Accountants among 
LeSalle alumni 


LASALLE EXTENSION UNIVERSITY 


A CORRESPONDENCE INSTITUTION 
417 South Dearborn Street, Dept. 683-H Chicago 5, Minols ~ 
Ihe rotendoe Thar Pars; aad Rl abrasion Ghote out anmebioocy tlaiog pessoa” 
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LEARN RADIO wrases 


I, s = + 
HERE'S HOW sri. ote Sis Sos 


rn by building real You so ney 
Radio Circuits with big MONEY fixing n A. TR OWN 
kits of parts I send you. Radios in spare tin 


You Train at Home hy Practicing 
with Big Kits of Parts | Send 


VETERANS 


You can get this training right 
in your own home under G. I, 


Sample Lesson 
64 Page Book 


ONE OF MANY RADIO 
CIRCUITS YOU BUILD 


FREE 


and adjustments—you'll 
have valuable PRACTI- 
CAL experience. 


MY COURSE 


saxcitees’ Television - Electronics 
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HENCE came the knowledge that built the Pyramids 

and the mighty Temples of the Pharaohs? Civiliza- 

tion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts, Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 
Today it is known that they discovered and learned to inter- 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to mect and solve the problems of life 
in these complex times. 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achiever 
ment and happiness that you desire? If not, it is your duty to your- 
telf to learn shout this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every’ 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a re- 
ligious organization) will send you A Sealed Book of explanation 
without obligation. ‘This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
Use the coupon, and obtain your complimentary copy. 


The ROSICRUCIANS 


SAN JOSE (axtorc) CALIFORNIA 
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A SECRET METHOD FOR 
THE MASTERY OF LIFE 


AMENHOTEP IV 
Founder of Egypt's 
‘Mystery Schools 


Use this 
coupon for 
FREE 

copy of book 


SCRIBE V.Z.M. 
‘The Rosierucfans (AMORC) 
San Jose, California 

Please send free copy of Sealed Bock, 
which I shall read as directed. 


Find out about the many money-making opportunities Radio offers 
you. Learn how you can qualify for a good-pay job ot start a busi 
ness of your own without capital. Send coupon below for my big 
ate book. “Your Opportunities in Radio and Television,” which 
telis of radio's vast opportunities and how HoLLywooo 

Raoio & Tetevision Institute has been training men 

for success in Radio through home study, for over 17 years. 

in over 40 countnes, through its proven 2-waY METHOO— 

LUS HOME SHOP PRACTICE! 


Low 
oo ou build this A.C. 
‘Power Supply. 
(Experiment 


. (Experiment b 


‘My regular course shows you the “Whys" of radio. My MANY H.R.T.1. STUDENTS EARN MON! 


ome Wark’ Sho otal ‘Congas whoes yeu te 
rows? of madi fst handy doing, Thus you lean more. UM SPARE TIME WHILE LEARNING 
thoroughly—quicker. per very start, through special "Spare Time Work Sheets," I show 


‘money in spare time by doing good-pay radio jobs that 
‘bound in near every neighborhood. Many studenta carn $6, $10, aad 
HOLLYWOOD IS A WORLD CE ‘pore a week while learning A mighty good way to ay the foundation for 
radio broadcasting and manufacture-television-motion "Now isthe time to start preparing for YOUR career in tha fat rowing 
pe ay HURT kn fndusty. Take the frst step-aced coupon for my ig ase Book today, 


40 different countries 8 
about this famous sd 


oO Oo ‘Send me your FREE book, “Your Opportunities in Radio, 
ry my an de Television and Electronics” which explains your 2-way home 
trated book "Your Opportunities in Radio, Television study training method. (No salesman will call) 


tind Electronics” and explaining the advantages of 
HITT training. No salesman will call. 


Adres. 
iy 
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FIND OUT ABOUT OPPORTUNITIES 
IN INDUSTRIAL ELECTRONICS 


It's a perfectly natural human desire i want more 
money, a better job, prestige and all the pther good 
things of life, Who gets them? Look about you. Success 
Yau will see, comes to the man who Ia)trained for his 


A ‘new world of opportunity is today beckoning to 
ambitious men. One of the most important and exciting | 
fields is INDUSTRIAL ELECTRONICS, It is attracting 
saperlenced. electrical” men as as younger 
fellows seeking a way to bigger garmings and’a more 
Secure future. 
‘OPPORTUNITY LIES AHEAD 
Industrial Electr: is not Rodis. It has nothing to 
do with radio transmitters andJgeceivers. It is totally 
new, application ‘of electric Dower, applied to’ modern 
roduction by means of the mavle [Ot the vacuum tube. 
verywhere industrial 
the’ old-time electrical control 


lectronie devices are replacing 
.- induse 


Many "Union “i 
telling thelr members, today they know that the use 
Of Industrial Hlectrontes devices. te erowing by leaps 
nd bounds., They know tha fo instaif and service ta 
equipment, even the best}@f present-day electricians 
must Brat have had special trainin 
‘GET READY Now! 
Now ip the time to e## into, Industrial Electronics, 
While ‘the field ts in. sth Tatamey 
Tapidiy "developing "a need for thousands of 
Tomorrow's lenders are’ training, today” 
fe is a School equipped tn ‘every way to train 

Jou for Industrial Electonics, work—one of the largest 
find most completely guipped, and one of the few of 
Na'kind in Americagi@enool that already has trained 
thousands: of men fof Industrial opportunities 

LEARN AT HOME OR COME TO OUR SCHOOL 
Learn Industrial -Blietronics--now, while the ime 18 
tipe, ‘vou don't ned any advanced schooung’or ‘previ 

i eaperience, Byou are’ at ail mechanically inclined 
ind have gone’ Bigh ‘school for at least one year oF 
have an equivalentaglication, we can teach you Indus- 
trial Electronics, 
You can take mgft of your training at home. in your 
Spare time—or you can ‘come to Chicago and take Your 
entire ‘trainingin our completely ‘eauipped. shops and 
fthoratories. ifther way you quickly acquire the fine 

ints. pracyfgal ‘skill, and broad. techaleat |“know 
ow" that fakes the expert Industrial Electronics 
Techniclang 
A. GUIDE fon YOUR FUTURE—complete tacts about 
fidustnayerecuonies,, Packed with pictures. ‘eile ail 
about off successful training plan, ‘Coupon’ will also 
bring getaile ‘about. moneymaking opportunities “for 
trained’ ‘men and our “Life-Time. Free” Employment 
Service. No obligation. Mail cougon TODAY. tavestir 
Bation may start You up the ladder of Success. 
AUTHORIZED TO ACCEPT VETERANS FOR 

Gor. ASEAINING 


———— 


INDUSTRIAL TRAINING INSTITUTE, 1 
2150 Lawrence Ave., Dept. P25L Chicago 25, I. 

Please send me, FREE, your ‘‘Camera Visit" booklet | 
and information about the’ opportunity for trained men | 
in INDUSTRIAL ELECTRONICS. it is understood that 
T'will be under no obligation. 


NAME. 
ADDRESS..... 
crry.... Seen 
ARE YOU A VETERAN? 


NOW YOU CAN GET THOSE 
MOTOR - CLUTCH - e NEW 


TRANSMISSION & AXLE | AUT G PARTS 


ei et a 
an 


Get Our 
IMMEDIATE SHIPMENT 


Why worry about parts when 


BARGAIN 
PRICE 


ay you to GET OUR 

RICE: 

—RUSH YOUR ORDERS— 
If Car Owner Specify Make 
MECHANICS AUTO PARTS, 
‘3807 No. Ashland Ave, Dept. 5-6 


INDIANA TECHNICAL COLLEGE 
B.S, degree in 27 mos. Aeronautical, Chemical, Clvil. Ei 

Gal. Mechanical and Radio ‘Englnecring. 2-yr. dl 
Goaditioning., Retrigeration, GI approved. Low rate, Harn 
Bemand for grads. Enter dune, Sept, Dec, March. Catalogue 
G67 E- Washington Bivd., Ft. Wayne 2. Ind. 


INDIANAPOLIS ‘'500’" 
RACE HISTORY BOOK 


‘CHICAGO 13 


“a 


FREE cists, Jol, Rogers Patch 


he all 


fees 


is * 
ee Sir a a =i 
eh IMP. 


‘Over 100 S-view engineering drawings of 
atest military, commercial and private air- 


Fs ae ae Mg ony S1°°E 
eae pow Pid 


STROMME, BLACK AND ASSOCIATES 
2328 W. 7th Street D, Los Angeles 5, Coliforni 


Stop DAY-DREAMING 


rne getting a New Body/ 


Prove | Can Make 
You a NEW MAN 


N ONLY 15 MINUTE volid LIVE 


A double-quick into real 
MUSCLE. 


DAY I can put a handsome, 
rippling coat of muscle all over 
your body! Wishing for super 
human strength and red-blooded 
vigor won't GIVE them to you. 
You may be sick and tired of let 
ting other, huskier fellows “lord 
over you"—but until you're 
willing to DO something about 


it, you'll never get tention 
ie! 
But if you'll give me just FIFTEEN Sty method—“Dynamic Tension 


MINUTES A DAY—I'LL PROVE 
CAN BUILD YOU A POWERFUL 
NEW BODY! I can make you feel so 
trong and alive you'll laugh at fatigue! 
Let me give you a batt. 

develop your shoulders 
‘tough wall of solid muscle, build 

tough, supple belt of pune! 

stomach muscles, re 

«tree triinks’ 


‘of strength and 
Let _me pump real HE- 


MAN 
body—INSIDE AND OU 
15 minutes a day—right in your own 


tof your 
IDE! Only 


ask. 


‘And there's no 


What's My Sécret? 

“Dynamic Tension!" That's the 
ticket! The identical natural method 
that I myself developed to change my 
body from a scrawny, skinny-chested 
weakling to my present, prize-winning 
physique! ‘Thousands of other fellows 
are becoming marvelous physical speci- 
mens—my way—"Dynamic Tension.” 
You simply utilize ‘the DORMANT 
muscle-power in your own God-given 
body—watch it increase and multiply 


Just think what that will mean! 
You'll no longer have to stand back 
and let other fellows walk off with the 
prettiest girls, step into the best j 
‘grab the spotlight at every party. YOU 
ean now have the kind of handon 
healthy body and red-blooded | 
MAN” VITALITY spells, SUC 
CESS in every way! You just won't 
be able to HELP attracting admiring 
looks wherever you go—winning instant 

adily “forging ahead in 


will turn the trick for you. No theory 
every exercise is practical. And. 
man, 40 easy! Spend only 15 minutes 
a day in your own home. From the 
very start you'll be using my method 
Of "Dynamic Tension” almost uncon- 
sciously every minute of the day 
walking, bending over, etc. — TO 
BUILD’ MUSCLE and’ VITALITY. 


AVEVERLASTING HEALTH AND & r 
rare B 

oot 

Reka pu 

hee ee 

Maine ee EEN 

eae eee 

Bea Tat 

See what I can do 

eget ra 


York 10.'N, 


HARLES ATLAS, Dept. 16 
5 23rd Street, Ne 


“The World's Most 
Perfectly Devel- 


ey ashy oan mace a 


LEARN RADIO“ 


= 1 SEND YOU 8 BIG KITS OF RADIO PARTS 


“COMPLETE 6 TUBE ~:~ RECEIVER 


I TRAIN YOU 
RIGHT by PUTTING 
YOU TO WORK with 
REAL PROFESSIONAL 
EQUIPMENT! 


- NOW! An Amazing Opportunity to 


aber 


YOU BUILD THIS USEFUL 


TEST EQUIPMENT! 


GET THESE VALUABLE 
FREE aoe 


Ne Raed Radin Diograme ad Syma” 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 


A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 


The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor 
to engage a competent registered patent attorney or agent 
to prepare his application for patent and represent him 
before the U. S. Patent Office Examiner. 


A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN A HARVEY 8. JACOBSON H 
d Pi 


oy __ State. 
(Please write or print plainly.) 


Patents , Washington 5, D.C. 
Trademarks weed OF invention” form. Ths request dows 
Copyrights Nome. 
i Address. 


Registered Patent Attorneys 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


72F District National Building + Washington 5, D.C. 
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Keep your car 
“feeling good” 
inside 


with CZs 


F- 
# Proper lubricat 


‘round the clock necessity 
for your car. W nding idle, cylinder walls 
must be ion; when starting, a 
smooth oil film should prevent friction and wear. 
Pyroil gives oil the property of adhering to metal 
surfaces wear, it prevents corrosion, it 
remove thon and sludge formations 


n is 


To add miles to your car, 
ask your gas station attend- 
ant to add PYROIL, 


PYROIL FOR 
AIRCRAFT ENGINES 

Use Aircraft Pyroil B for lubri- 

cating oil, Aircraft Pyroil A for 

asoline, 

Monutactured and Guaranteed 

by, Pyroil Company, 226 Main 

‘Street, Le Crosse, Wisconsin 

(oe a eee eae 

ROIL COMPANY 7 

226 Main Street 1 

La Crosse, Wisconsin | 

TL gant.ay, or tp lat and rem propery bigest me 
1 
1 
1 
! 


ore about Pyroll and how it can accomplish Chis for me, 


Name. 


Address... 


Clty of Town, 


p---------- 


Jerry, the talking dog, 
is entertaining hospi- 
talized veterans, by 
courtesy of the PYR- 
OIL Company. Picture 
of Jerry sent on request. 
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On Behalf of Safety 
Si 


The article by Devon Francis on “Cars 
Can Be Safer” in the April issue of your ex- 
cellent magazine is not only interesting read- 
but in addition qualifies as a valuable 
public service. It directs attention to a major 
factor in automobile accidents which has 
been consistently and persistently over- 
looked—the one common factor in all auto- 
mobile accidents: the car itself... . 

If it would cost a little more to design 
and build safer cars, that cost would be little 
compared to the $2,500,000,000 economic 
loss suffered every year in auto accidents. 
Furthermore, with cars designed for maxi- 
mum safety, savings could be made on the 
great sums expended for traffic regulation 
and road engineering. 


Your article clears the air. The question 
is, what price safety? 
Antuur W, STEVENS 
President, 


Automobile 
Boston, Mi 


jety Association 


PSM appreciates Mr. Stevens’ praise. A 
letter from him originally inspired the idea 
for an article on safer cars. 


. .. You show a car being blocked out by 
a large corner post. If this post were made 
of transparent plastic, there would be no 
danger of blocking the driver's vision of a 
car or a person, 
Ivan GoLpBEnc 
Brooklyn, N. Y. 


Sir: 

Both article and editorial note on safer 
cars take a commendable attitude, but every 
one combating this evil misses the main 
cause. All main roads should be one way. 
At the next Indianapolis race, let's have half 
the cars travel in one direction, the other 
half in the opposite direction. Hazardous, 
you say? But isn’t that just what everyone 


\ 


INVENTORS 


Patent Laws Encourage 
The Development Qf 
Inventions 


The Rules of Practice of the U.S. Patent Office advises— 
unless an inventor is familiar with such matters—that he employ 
a competent registered attorney or registered agent, as the value 
of patents depends largely upon the skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is registered to 
practice before the U. S. Patent Office. Additionally, it maintains 
@ staff of attorneys able to readily understand inventors’ dis- 
closures, to advise concerning patentability, and to prepare 
appropriate specifications and claims for filing with the Patent 
Office. 


If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report indicates 
that the invention appears patentable, in order to secure protec- 
tion, diligence should be exercised in making application for a 
patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
1425 VICTOR BUILDING, WASHINGTON 1, D. C. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
1425 Victor Building, Washington 1, D. C. 


Send me further particulars as to patent protection and procedure and “Invention Record” 
form at once. I understand that this request does not obligate me. 


State. 
os oe oo me es me (WRITE OR PRINT NAME CLEARLY) = = om 
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“Haven’t got 
what it takes? 
Who? ME?” 


Yes, it often is a shock to discover what 
others really think about you. And while 
they may be completely wrong, still . . . 

Why not prove that you're going places 
—why not make more money’ 

Do you dare say you lack the oppor- 
tunity when thousands are winning raises, 
promotion, through LaSalle’s new home- 
study training? 

Let us send you free that fascinating 
book: “Ten Years’ Promotion in One. 
Write for it today! ‘There's no obligation— 
nothing but a challenge, an inspiration, 
that can make money for you! 


G. 1. APPROVED 


LaSalle Extension University 
A Correspondence Institution 


Dept. 683-8 
Please send me, without cost or 
Years’ Promotion in One” and also the 
business field 7 
‘Accountancy Law 
‘Business Mgt. [| Modern 


417 South Dearborn Street, Chicago 5. 
<< e 


Traffic Met. 
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is doing, passing six inches apart at 60 
mp.h? 

J. O. Wiccexjosr 
Lincoln, Nebr. 


For the Modelmaker 


Sir: 

I am writing in appreciation of your re- 
cent policy of publishing plans and speci- 
fications for model projects outside the 
ordinary run of aircraft, racing cars and rail- 
roads, I have completed the model of the 
wood-burning “Old Ironsides,” and it makes 
a very nice job, At present, I have almost 
completed George Washington's coach, and 
I think it will be a prize. ... Keep this fea- 
ture up, and please don’t make them too 
hard or too easy. The two I have worked 
on are just about right for “table-top” 
builders. 

E. F. Dutton 
Winnipeg, Man. 


Still Aiming for the Moon 


Sir: 

Regarding your March article on “How 
You'll Fly to the Moon”: I have read in 
chemistry books that water converted into 
steam and then passed through a super- 
heated iron pipe is cracked into hydrogen 
and oxygen. Would there be a chance that 
this principle would work, together with the 
atomic-rocket idea? The H:O given off 
could be burned as the propellent charge. 

Witua S. Crump 

New Albany, Ind. 


The necessary equipment would prob- 
ably weigh considerably more than tanks of 
liquid hydrogen. Besides, if hydrogen and 
oxygen were burned, it would be a chemical 
rocket, not an atomic one. Atomic rockets 
won't burn hydrogen—they'll just heat it up 
alot 


Something Had to Give 


Sir: 
What happened to the “Letters” depart- 
ment in the April issue? 
J. T. Proctor, Jn. 
New York, N. Y. 


The paper shortage is still with us, and 
“Letters” paid the penalty. 


Aree Souci foe 


ot 
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marked (X) below. I'ay to. mail $1 fo 7 days on each, 
book or set ordered, and to farther mail $1a month on each’ 
eG H book or set ordered’ cri have paid purchase price 
If I am not satisfied ies I will return them. 
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ys Jowett Courses-I5 


"5th Ho 


COMMANDO-TOUGH 


OR IT WON'T COs YOU A CENT! 


George F. Jowet 


GIVE ME 10 MINUTES A DAY 
gg LORRY Teme Testes Secrets Semen 


7 aunore 
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Where’s Newton? 


Sir: 

On page 77 of your March issue, you ask 
if a rock placed in a tank of water will 
weigh more, less or the same as the rock 
and the tank of water separately. You state 
that they will weigh the same, Actually, the 
combination will weigh less. When the rock 
is added, the water level in the tank is 
raised, and with it the center of gravity of 
the whole combination. From Newton's 
law of gravitation, the attraction between 
two bodies varies inversely as the square of 
the distance between their centers of gravity. 
In this case, the distance is increased (i.e., 
the distance from the center of gravity of 
the combination to the center of the earth), 
so the attraction, and hence the weight, will 
be less. 

Rosenr Sguines 
Toronto, Ont. 


Sir Isaac himself would have to agree 
that the principle is correct, but PSM is 
willing to bet that he wouldn't have both- 
ered about trying to calculate the difference. 
How much is infinitesimal? 


Giving Jupiter His Due 


Sir: 
. Since the discovery of the two new 
satellites of Jupiter was made nearly 10 
years ago, it came as a surprise to find in 
your March issue a statement that Jupiter 
had nine, instead of 11, satellites. 

Joun Sreninc 


Deerfield, Ill. 


The copy desk is surprised, too—at itself. 
Seth Nicholson discovered Jupiter's 10th 
and 11th satellites in 1938. 


Praise from Down Under 


Sir: 

I wish to congratulate you on the recent 
very great improvement introduced into 
Popular Science by the elimination of this 
“turn to page xxx” business, Probably few 
have written to you about it, but I believe 
Tam speaking for thousands of silent readers 
in regarding this as a finishing touch to a 
superb magazine. ’ 


A. E, Cuartton 
West Tamar, Tasmanja 


ADVICE 


for the 


INVENTOR 


The U.S. Patent Office advises the inventor, unless he is 
familiar with such matters, to employ a competent, regis- 
tered patent attorney since the value of a patent depends 
largely upon the skillful preparation of the specifications 
and claims set forth in his application. 


PRELIMINARY STEPS toward PATENT PROTECTION 


‘The Evidence of Invention form mentioned preliminary search at the U.S. Patent 
a convenience to the Office among previously granted 
disclosure of Patents for similar types of invention. A 


report is then prepared on the probable 
ntion and a recom: 
ther course 


patentability of his in 
two or more persons who are capable of —mendation made as to the 
understanding his invention. The disclos- he should take in regard to hi 
ure should then be mailed together with provided that the patentabil 
the inventor's authorization to conduct a dicates possible patentability. 


Victor J. EVANS & CO., has a staff of experienced, registered 
patent attorneys available to represent inventors in the prepara 
tion and prosecution of their cases before the Patent Office. 
The coupon below is suggested as # convenience to the inventor 
in starting action on his invent 


Evans &. Co. 
Werle. Vt. Grace 


REGISTERED PATENT ATTORNEY 
240-G Merlin Building, Washington 6, D. C. 


PLEASE, SEND DETAILED PATENT INFORMATION TOGETHER WITH CONVENIENT “EVIDENCE 
F TON” . 


Name. 
Addrest 
| City and State 


ee | 


mete 


PATENTS . "TRADEMARKS ° COPYRIGHTS 
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It’s YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 
portunity to get started 
Im electrical maintenance and repair—and at top-notch wages? 
‘Are you ready—with experience and abillty—to cash in on it? 
Others are getting Just the sort of background needed—quick! 
Dracticall—to handle the great variety of electrical mainte- 
Bance and repair work TODAY—trom this well-known elec- 
trical library. You can too! 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols., 1826 pages, 1724 Illustrations 
8 you the “know-how"” to tackle any wiring or motor 


symptoms, causes, specific remedies, etc 


Toke the first step toward improving YOUR future— 
Mail this coupon TODAY 


Ne money dewn—speciel price—cesy peymonts—FREE trial 


Learnto Repair 
ELECTRIC 
APPLIANCES 


Mf AT Prepare now for a permanent future, independ- 
UBT MOME ence aod security ‘with 4 business of your own, 
Gur practical 
FW your you, dunng 
SPARE Inj." machine ne ranges, 
"TIME lamps. moto ete me 


®\ open YOUR OWN SHOP 
oy, Have o Secure Future 
nd ies 


a great growing. eld 
jp you can depend on making more money im 

TODAY goed times. sand not losing your Jobin a 

ADAY epression. You can start» business of Your own 

| for in'vour garage oe basement with 20.00 worth of 
FREE tools One good repair jb can pay forthe cont of 

‘A Book # 


fe today for further anfor- 


7217 So, Broadw 


1 7, Dept. S-106, Los Angeles 3. Calif. 
Dear Sirs: 

1 

1 


Please send me, without obligation, your free 


catalog and free details. 


| 
1 
I 
i} 
1 
| 
J 


Vcbldevitcanssea cosvecseceseceetecs 
| ciy.. State. 


22 porutar science 


STUDY at HOME 


With An Educational Institution 

Men with specialized training win higher positions, insure 

larger earnings, and are bigger successes in business and 
yubile life. Opportunities NOW greater than ever before. 
ind for our Catalog. 


ARTS and SCIENCES 


Business and Commerce; Accounting; Mathematics; Sta- 
tistles; Agriculture 


ENGINEERING 


Courses In Electrical. Civil, Mechanical, Drafting, Archl- 
fectural, ‘Steam, Aeronautical, ‘Radio, Structural,” Mini 

Industrial, Petroleum, Marine, Chemical, Diesel,” Automo- 
bile, Refitgeration, ‘and' Air Conditioning Hxgineering, 


LAW 


Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks, Courses aiso in Commercial 
Law. Patent nd Medical Jui nee. 

MeKintey. Roosevelt Incorperated, 48  Chenge 40,111, 


“How to Make Money 
With Simple Cartoons” 


‘A book everyone who likes to drow should have, It Is free) 
‘no obligations. Simply address 


CARTOONISTS’ EXCHANGE 
Pleasant HIll, Ohio 


ELECTRICIANS’ SCHOOL 


PRACTICAL RESIDENT TRAINING IN 
HOUSE AND COMMERCIAL WIRING @ MOTOR REPAIR 
‘AND REWINDING  @ ELECTRIC, REFRIGERATION, 
(COMMERCIAL AND DOMESTIC. 

Approved for Veterans Training 


PENNSYLVANIA INSTITUTE feermciry 
THIS CAN BE YOU ston ‘s's! 
BIG MONEY ca Zour Oum 


Dest. 1446-0 


WE SHOW ‘JOHOOU OF TRADES in. 


You How 


How to Use Mathematics in Your Work 


HANDBOOK OF APPLIED MATHEMATICS 
by MARTIN B. JANSSON 
Deslaned like an engineering manual. this great second edition 


gf Applied Mathematics contains all practical 


painting, paper hanging. 
Wipows soi how to. obtats foatheriatieal fac 
gaslly ‘by ‘means "of ‘handy, “quick-reference. tal 
Sore than’ 900" pages, illustrated. 


ae EATER EES eve 


Fourth hvenss, new Yorn'3, N.Y. great book’ FREE | 


| Fresac nent mes spy ot sHancook of Apia Mathematica.” WHO 
| oz ler retentive bon nnd en pea cetapontage 


Y Why spend years learning Electricity or Radio, when COYNE pre- 
Ot Heme Saky Come er son ke mind fobs bs siteas Sal baw den sane works Oar 
eeAll Practical Training and training not only saves time; you're ready to step into the better 
Necessary Theory Given in Pay that much sooner. You make rapid progress because you work 
under expert instructors here in our great shops. We do not teach 

Our Famous Chicago Shops! by mail. Select course you prefer and send coupon TODAY! 


ICITY: RADIO .vicismsion 


eclodiag Industriel nt orefer- a 
Lg Nhs COYNE ives quick 
Radio Conet io 


fe 


Electronics * se 


Radi 


Went 
Your Own Boss? 
Hundreds of Goyn 
TRAIN ON ees 


REAL EQUIPMENT wn. We 


FREE RADIO BOOK 
ig FREE “pn fi 
Coyne Treinise 


ELECTRIC 


COYNE HAS BEEN TRAINING CHECK coupo 
MEN SINCE 1899 : Electricity OR 
For nearly 50 years, the great shopsof COYNE [~—" 1O-MAIL Now: 


haye been turning out men and young men y BW. Cooke. : 
trained for better jobs in practical fields. Coyne | QO¥NE ELEcyRitector, 
rained for better jobs in pract elds. Coys 500 S. Pauling Shi CAL, Seu 


raduates hold responsible positions in many 3 " 
Reading electrical and radio frm. Cound Me your BiG pekT734Chicags 12, | 
el IG FREE Boox. 12,/ 
B.W.COOKE NON-VETERANS who are short of cash can finance | 2° plane ro glow and tell wo fOr the 
their tultion and pay Ie in easy monthly payments ‘nd 0 salenmay we Tis doe pout Your 
apore, | ster graduation OBtcree ate 
rat VETERANS! Coyne authorised tonccept veterans for. i 
ELe@rgic) mining: Coupon brings bulletin. frGt Pt Name... 9 RADIO 
Eraates 


ERATION 


inchided with] (A ELECTRICAL SCHOOL 
‘ther course OYNE ‘Dept. AT-73H, 
500 S. Paulina Street. Chicago 12, i, 
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Make Your Decision for a 
BETTER JOB OR A 
BUSINESS OF YOUR OWN 


FREE PAGIS No obiats 
SHEER @ UTILITIES S ENGINEERING INSTITUTE 


}ELDEN AVENUE, DEPT. 367-X, CHICAGO 14, ILLINOIS 


Learn to MOUNT BIRDS 


p LEARN MOVIE 
i PROJECTION 


‘ Vetbiis 


..to go to College? 
Or te enter a Profession? | 
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WITH THE HELP OF 


EIGHT Big Kits of Actus 
with which you make 183 fase 
d ) EXPERIMENTS: ir own home! 
Imagine building 7 different Radio Receivers that operate! 


earn-by-Doing” Radio 


A.16 mm Home Movie Projector and Twelve Reels of 
by-Seeing” Home Movie Films . . . for picture- 
, fast understanding of Radio Fundamentals! 


tos 
Mo PREVIOUS RADIO. \Y"” gieothee 
OR ELECTRICAL —\1- get ype 


EXPERIENCE NECESSARY > wet Modern, Lert, Loose-leaf Les- 
t's Training, - ® a sons, prepared in cleat 
bree aud it bale aver, ye able language ... to guide you throughout 
fattened ranean case, \3* qote oe “wees your training! 
jer our at Ree ore Non? 


field for YOU THEN GET THE HELP OF 


OUR EFFECTIVE 
EMPLOYMENT 


revealing book, “Victory for Nou!” 
Preble talented or amtitious than 0, 
five advanced in craig power ater 
tie ain in 
toot Mall the’ coupon NOW! VETERANS! 


You USE — 
16MM “LEARN-BY-SEEING” 


PUMe CIR MOUSR MOWER) Sng PLY: “VICTORY FOR YOU!" BOOK, showing how I may | 


eee ia GeAMe)) wake my start in Radio Electronics, 


mies ALSO AVAKABE-ASK US N20" 


‘Address 


S Hi Ta, check here 
for special information. 
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forse ‘complete 
Books, “20th Bail 
2°mechanie. or 


AMINATION OFFER. 
MAKE GOOD MONEY Now 
MOUD A PERMANENT JOB 

smeriea, wants ita automobiles Kept in 
food es th “know 


foctvourselt how or later 
half tries to improve himself can tear 

(ing and repairing by hie 
fice geterence method. Dae the JIEPY 
{Giant abte presen. Thege wonder books 
prepared ‘By eleven of America’s 
ttBarabue enineers" Many undress of 
Valuable finuatrations, Send the eoupen, 
‘OpaY 


Pg 


Plant ond Mould Design 


Laminated. W: roland Synthetic Rubber 


v Plasties Technology 


ie Mining, Automobile: Bloc 
Mechanical, Civil, Aeronautical, 
‘and other well-paid occupations 
Write today without obli 

0: Canadian Institute of 

& Technology, 411 Centu 

ing. 412, 5th Sc, N.W., 


Fedinalogy, IY Cantury Bldg 
ane %., Ne 4 
Please, seed me without obliga 
{Son of ey Mie, uote of yor 
‘ourves ‘a’ Plastics 


Canadian Address — 219 Bay Street, Toronto 
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ANALYZE HANDWRITING 
eee 


Noted to teaching graphs analysia offers thoroogh 

Fruiting to camest: ambitioos men und women reyurl: 

ess of where you ive; small town, farm or cy. 

for ShAPHO’ ANALYST tetrad Teson: peaeat 
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Weeks at Home 


Abc qt eat ad tra 


Say You Saw 
It In Popular Science 


If you suffer th 
of these diseases when 
remedies have failed, 
a new trustworthy, modern, non- 


BALL cUNIC Dept. 36 Excelsior Springs, Ma. 


This practical shop in- Ga 


struction system gives 
you actual experience with a 
Home Radio Laboratory —part of the 


SHOP METHOD HOME TRAINING 


from one of the world’s Oldest and 
Largest Technical Trade Schools 


fan tn, coupon Solow Impeditaly. tm tg the prepilin, ont 
alanis artim: ein taste ett at 
g Cg ae er 
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perheteroayne 


] Hint In your home and yet have the AD- 
= _ VANTAGE OF REAL SHOP EXPERIENCE 
Deming you. 
get, gtanderd, radio parts for this audio ee Radio Men Wanted 
ejllatgr which, you, et to understa Tan who feally hmews, medarn ent (and apitetions are. constantly 
Forces ; nade (PIS drester demand today than foine forward: 


Eerie areas oy graces 


ing you is 
SOURS" ron A FREE LESSON. 


Hy 
B 
<E 
2 


Comimunications. Good 


SUCCESS and 
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NATIONAL TRAINING WINS BIG if JOBS 


toe aagetes SY. California 
‘Mall me FREE the books mentioned in your ad including 
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‘While ate student of Na- VETERANS 
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‘week to ‘and | the coupon for a 
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SURPLUS BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Complete Optics! Complete Metal Parts! 
‘Save More Than vs Regular Cost 


ARMY’S 7x50 
BINOCULARS 


Here's an unusual cial 


nbiy- We supply full 

METAL PARTS. — Set includes 
‘ort r5t 

Deen “factory, red. A 

ying Case Ws included with each’ set af 


-7 x 50 Metal Parts 


7 x 50 Optics. 
1 Add 20% Feder 
oth Binocular Opti 
NEVER HAS THERE z 
SENSATIONAL BARGAIN AS THIS! 
BUBULE SEXTANT Type A“10. Used by Army Ale Forces 
Thave just arrived and will be priced xo Tow you'll think 
ide a mistake. Send at once Tor complete descrip 


EDMUND SALVAGE COMPANY 
P. 0. AUDUBON NEW JERSEY 


ELECTRICIANS 
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Coyne’s NEW Pay Raising 
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COYNE ELEGTINCAT ScHDOL, Dent" 
Patera 

sea ar euros t 
S eeeans mato som 


28 porutar science 


satis, oo ieee 


BLISS ELECTRICAL SCHOOL 
‘7610 Takoma Ave., Wash. 12, D.C. - 


TRI-STATE COLLEGE 


5. Deereein 27, months in Bnvinocring (7-tranches). Bus, 
rKecte, and’ Sec. tclence, eath yaar. School now’ Aled 
ons cine accebted ‘antl further 
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whether you do 
either as full 
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MoToR'sAbTOREP 
Just Took up make 
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Sarburetor. to 
easier, better! 


REPAIR MANUAL Shows You 
Service and Repair ANY Part 
cr bat Smee 


oll Bard! work it saves you'll never 
iting. all the vi enin want to ‘be ‘without It} 


i 
{ion trom 150 otic SEND NO MONEY 
cms; Transmissions: 7-Day Free Examination 
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Same FREE 7-Day Offer Applies on 
MoToR’s TRUCK REPAIR MANUAL I 0 mztor>,suto reram mana, 14,0%5, 1 20 


$2 monthiy for 2‘months. and a nal pasment of 
She month later. (Book's price $5.08.) Otherwise Twill 
Feturn book postpaid in reign price, remit 88 
cash with order) 
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‘Puees, 300,000 facts, Used by Armed 
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Ups Build Your Future On 
IESEL 


Opportunitics 


ipment of ai am ig bie 
isgereonennin Searels iets rT 
Bec coccinea tase Raa he pe 


Earning Power 


retent ob, Now, youn beta arm: 
mt aby News crnes tates 


Be A MASTER PLUMBER 


Earn$15To $50 ADay 


DON'T ENVY THE PLUMBER—BE ONE 


renelce syed ees 


.UMBING SCHOOL, 
MANSAS CITY, MO. 


how foe pater work, 


peacieen aoe UE ea 7, 
cok Pad cases 


TSE Zoneor County ——_____staTs__| 
a fo poecialincrmatign IF oa are der Hi. 


eon 


MAXIMUM TRAINING IN MINIMUM TIME 


ce 1929, Cal-Aero 
‘thing--TO MAKE 
of over 6000 suc 
‘Ag ‘esha radates proves our career taining is unsurpassed. 


sec ERONA' 

ING and MASTER AVIATION MECHANICS 

‘Tech taining is carefully desspaed for just 
RE MONEY FOR YOU. An 


Wie us about Avition Ti 
1 provided vader"G1-Billof Righar® 


a AERO 


Sy INSTITUTE 


» VETERANS 


GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 


Get Started in Radio 


5 Books for Boe. 10| 10 Books for $1 
at 


We cnet 
Sen 


LAW... 


STUDY AT HOME E tt dice srouctose gales 
set snow fore, 


‘public lle. Greater op 


‘ham ever before 


STAY HOME AND MAKE MONEY! 


“afen! Women! Get into profitable, uncrowded profession you 
Gan Gperate from Sour home or aul stice ari ator bl 


AGENTS 


Joo Prot SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples, Liberal Offer to general agents, 
METALLIC LETTER CO., 441 N. Clark, Chicage 


§ 


10 


un Yue 


Raine ff é in taal ote 
f tae 


Fr Memeo 
OF Aeros... 


SP rat ant 


Cocpon 
feday Sore 


R.R. President never lets up! 


AN I. C.S. TRUE STORY 


Wayne A. Jonnston at 47 is president of the 
Illinois Central—one of the nation’s largest rail- 
roads. He got there by setting a definite goal for 
himself and never lettingup in his efforts to reachit. 

On graduation from college, Mr. Johnston 
started as an accountant with the Illinois Central. 
That's when a man of less industry and imagina- 
tion would have let up on his studies. But Wayne 
A, Johnston enrolled for a course with Inter- 
national Correspondence Schools. 

His progress to the top since then has followed 
that same pattern... never letting up... always 


asking “What else can I do?” Now, as one of the 
I, he’s still 


ailro: 


youngest presidents of a majer 
working and studying . . . to increase the efficiency 
of the Illinois Central, to modernize equipment 
even more, to keep on moving forward. 


“Following my raduation trom If you are asking “What else can I do?” you, 
the Uniresaiey of lilinate, Tock > Bs dist a : 

the University of inate, 1 aub- too, may be destined for business leadership. The 
Inrernational Correspondence coupon gives you some idca of the more than 400 


Schools. I thought then, as I do 


business and technical subjects I. C. S. can help 
you to master, Mark and mail it today for full in- 


'W. A. JOHNSTON, Presivent formation on the course in which you're interested, 
Mlinois Central System 


BOX 7686-1, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full particulars about the ‘course before which I have marked X: 
Business a ‘Chemistry Courses 
Aeademie Courses 2 Chemical Engineering 
Accounting Oi Adve ‘Koay teal 
Arithmetic Booker 
5 Buninews Correspondence 
© Munineat Mangere (Q Retroleumn Refine "C) Plastice 
E Gertited Pubiie Acoounting Pulp and Paper Miskin 
5 Commeretat 
5 Coat Accounting 
5 Federal Tax 
1 Flewt Year College 
0 Foremanahin 0 French 
O Goed Hagiah Cl High Scho © fel Eagtonerag ral Mining 
i Beildeg 


1B Weiting=“Cas and Electro 
Railroad Courses 
Alc Brake 0 Car oapector 


2 Arronastical Eneioeering 


= B Aireraft Drafting 

Scent rca z BF aan 
Biereceant Scotts | Bist Bist ea 
Communications Courses heater Work. 14. Eimtoam Hiern] Steam Bngioes 
ara Soe 

gar Connie Besta = Bisiata ea 

Bear eh acne Ee 

Bishi’ Ea ning 5 Re Sonne BERETS orem Bodo andase 

x tne 

ct aa reat Paitin 

Wohin wre 4 wr, Length of Service n World War i 


Canadian residents vend coupon to International Correrpondence Sehvole Canadian, Ltd., Montreal, Canada, 
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WAR SURPLUS 


For the Sportsmen—Young or Old 
All Year ‘Round Use 


ARMY PUP TENTS wiz! 


tty 


rene Type GARDEN & TREE SPRAY 


city $395 
Whe 


Say You Saw 
It In Popular Science 


an BENJAMIN (az 


RI 
FLES ARE AVAILABLE PISTOLS 
OF LATEST 


‘qeverain thom shaticage Wil Crea 
fe tu tacte TODAY, witbot cicntion-ocp.rT-r)_MOT® Opperte 


LESAY MFG. 


What Every Mason ‘Wants 


We have Important Masonic books for 


Blue Beart Hi a 


Outside U. 8. A. Send $1.75 each 


MAJOR BOOK CO. 


(Dept B-2) 


LYNBROOK, NEW YORK 


ELECTRICAL APPLIANCE REPAIRING 


I 
I so ab 


OFFERS BIG MONEY —INDEPENDENCE 


If now employed start your home appliance repair busi 
ness NOW in your spare time and be set with a busi 
ness of your own no matter what happens. Operate 
from your garage, basement, kitchen, vacant store, etc. 
Work as many hours as you wish—the home appliance 
repairman is his own boss. It is a profitable occupation, for on 
many types of repairs it is not unusual for a repairman to charge 
on the basis of $5.00 to $6.00 per hour! Remember, there are mil- 
lions of electrical appliances in this country. Appliances such 
as refrigerators, irons, sewing machines, vacuum cleaners, heaters, 
toasters, washing machines, motors, etc. To replace 

any of them is mighty expensive. That is why me 
chanically inclined men will find the Electrical Ap- 
pliance Repair Business one that offers the trained —= 
man unlimited earning possibilities. 


A585 oe ee se einen ‘WE TEACH ‘YOU 


repairman is ambition plus a little training at home in Profusely illustrated with 
your spare time. If you are mechanically inclined—that photographs and simple draw- 
is to say—can hold and use tools, our profusely illus- ings we show you what troubles 
trated course written in simple, easy to understand to look for and how to make each repair 
language will prepare you for the years to come. It does on an electrical appliance. We give you a 
not matter if you have not had a great deal of schooling ged sound working knowledge of elec- 
or have had no previous training along these lines. tricity, and how to do welding, nickel 
WE WILL TEACH YOU. Age should be no barrier—nor Plating, etc. Our course shows you how to 


abeild any taluoetphgateal hendioeg? solicit business and keep it coming to you. 
z bas S Not a theory course but an honest to good- 


ba ness course written by and used by re- 

7”) pairmen the country over. Price of course 

is so low that the savings on your own 

household appliance repairs will quickly 

pay for it. Why work for others at the 

wages they want to pay you? Learn a good 

3 trade and operate your own business and 

determine just how long you work each 

day and the amount of money you make. 
ACT NOW! 


MAIL COUPON TODAY 


CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. D-5301 
Chicage 34, Illinois 


Please send me free illustrated literature 
about America's Fastest Growing Industry— 
ELECTRICAL APPLIANCE REPAIRING, 
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THIS COUPON MAY BE YOUR 


BUSINESS OF YOUR OWN. 


for. 
Nami 


Industrial Training Institute, 
2150 Lawrence Ave., Dept P2SR 


I am interested in getting ahead. Send me FREE 
copy of your “Camera Visit” book. I would like to train 


REFRIGERATION—AIR CONDITIONING 
Take a good look at the man you envy. What has 
he got that you haven't got? The chances are his 
success is simply a matter of training. He knows 
his job. He is a specialist in his feld. 

Why, then, should you be content with a small 
job at smail pay. ‘The door to opportunity 1s 
open today—wider than ever before. Now is the 
time to do something about your future. 

Take a friendly tp. Investigate the field of R 
frigeration & Air Conditioning. Here is an indus- 
try that offers every opportunity you could ask 
waned 200s Security-—plenty of chance for ad- 
Vancement—a ‘business of your own. 

‘The Industrial Training ‘Institute, largest and 
most completely equipped school of its kind in 
the world, will give you the practical training 
you need.’ You can start at home without giving 
Up your ‘present Job and when you have com. 
pleted your theoretical training, we will bring 
You to Chicago where you will learn the practical 
“Know-how” by working on actual equipment in 
our big, expertly staffed shops. 

No advanced schooling is needed. Our unique 

roved methods make everything easy to grasp. 

fe've trained thousands. Pay as you go. Quit 
When you want to. “But in any case our first re: 
sponsibility is to prepare you for a better job and 
a happier future. And after you have graduated 
you ‘enjoy all the advantages of our’ life-time 
employment. service—wherever you go, when 
ever you need it 

FACTS ABOUT THE INSTITUTE 
Founded in 1916. Has trained more than 400,000 
men for practical work in industrial fields. From 
1942 through 1949 trained specialized technicians, 
exclusively, for the Army, Navy and Marine 
Corps. Now training thousands of veterans under 
the G.I, Bill, ‘both in its Residence Schools and 
by home-study, Occupies five buildings of its 
own. Has over $500,000 invested in training fa- 
cilities, with an instruction staff of more than 100 
men, Known everywhere as America's foremost 
school of practical training for industry, 
act Now 


Don't delay, Time is passing fast. Mark and mail 
the coupon below. It will bring you, without obli- 
Bation, full details of this and other courses, from 
Which ‘you may choose. Take the step that may 
be the turning point in your career to a better Jo! 
and bigger earnings, 


SEND FOR 
THIS BOOK 
—IT'S FREE 


Chicago 25, 1. 


(name field). 


City. 


Address 


ee 


Are you a Veteran __ 
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GET THE FACTS ABOUT AMERICA’S FORE- 
| MOST SCHOOL OF PRACTICAL TRAINING 


ILLUSTRATED AVIATION COURSE 
48 LESSONS IN ONE BIG BOOK 


at the bargain price of ONLY 


The COMPLETE 


2 Days 
FREE 
Thal 


One of America’s Leading 
Radio and Television Schools 


NEW YORK TECHNICAL INSTITUTE 
OF NEW JERSEY 


Newark, New Je 


MAKE MONEY CASTING wSkc 
** FREE FACTS SENT 


ot 
Tar, Be 

MoUs PROFIT: 7" 
Linrie CAPITAL NEEDED. QUICK, Bad 

PREVIOUS EXPERIENCE NEEDED. Rubber 
molds for reduction. MAKE "YOUR 
OWN: SAMPLE KrF" $1.00. Canadian $150, 
PLASTIC ARTS STUDIOS, Rest §, Dep. 45, Muncie, ind. 


TE Profitable Lifetime Business Sell- 
ing Merchandise by Mail. Large Profits on Fast 
Selling #100 Items: WRITE TODAYS 
POWELL CO.urr © 


‘inradio, pablienddrena, photosicctrte 


‘teen take oc 


ENGINEERING Television, FM, 


Brondeasting, Servicing, Electron: 


RADIO 


avi & Police 

Regio "taught “thoroughly. 73 

ks" Engineering course equivalent to 3 years’ college radio 
Work. Approved Veteran Training, Catalog upon request 


Valparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 


ates 


Plastics is one of the fastest growing 


METS PECTOR MOLDING TICONICUN 


tails about Plastics Institute, America’s 


for a big, colorful, free cata \ PSt-8 1601 S. Western Ave 
Jog on Plastics and complete de- / 


APPROVED FOR VETERANS 


FREE 
BOOKLET 


TT, ny ree 
FELD 
TEARN BY BOING 


THEIR JOY 


What ‘Instrument Would 
You Like to Play? 


[JOST mame your instrument and we'll show you how you 
‘can eam to. play it-quickly, easily, im spare time” a 
home: Never mind if you don't ksow one’ note of music from 
another don’t wo 
youve ever heard % 
‘The truth of the ousands now play who 
never thought they could? Yes, men and women everywhere 
‘have discovered this amazingly easy 
‘way to learn musie at home; Now 
$etenoying the thrilling satiation 
hone other "avorite ‘struments, 
radior othe: are teach 
ving the 
laying for thelr own 
‘entertainment of 


‘rif 


and over the 
Hime. "And thousands are 


‘thous 


No tedious stud: 
earn to play by 

simple tune! It takes 
i. Does it sound too, 
and get the FREE PROOF! 


FREE PRINT AND PICTURE SAMPLE 


WHEN THEY FOUND 
THEY COULD PLAY 


Leannen i ! 
guiexty This easy-as-ABC way! 

Sieoue mays at 
“1 dt dream Pays ON 
| Teould actly mo10, 

ara ts ley 1 cant k 
without & from telling you 
Lexy None that I have a 
wen {ay ft ocd position 
Peake uaiee sing frm 
aney teed RTns, Hot 
Beit eed Spree Anes 
in "40, short "a eeaty nota 


and practice, no tiresome exercises, You 
laying-start right in with the melody of a 
‘only a few minutes a day: the cost is 
jo0d to be true? Mall the coupon, 


0. scuoor iste 
86 Brunswick Bldg., New York 10, N.Y. 

Tam interested in music study. particularly in the Instrument 
indicated. Please send me your free illustrated booklet, 

Learn Music at Home” and the Pree Print and Picture Sample, 


How to 


Have you 
Instrument? .....+00 
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RADIOMEN! ELECTRICIANS! 


Get this Valuable Book F R E E 
Btwiss 


Tells How for Merely Exanti 
Coyne’s NEW Pay-Rai 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


WARNER ELECTRIC C0, 4512 Jars Avenue, chicags 36, Dopt.M-6 
[| Gentlemen: Send Free Samle and Detalls tor 

1 x0 

J faire: 
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REFRIGERATION aud 
AIR CONDITIONING 
[REFRIGERATION 


"MECHANICAL units everywhere need 
‘Soon new nite willrequire 
ton service, Youcan beready 
lable pay -knowledge of this 
big income field. Unique home study-plus 
actual practice plan prepares you to enter 
servicing or installing field or get into busi- 
‘eas of your own, Great opportunities 


iruuries DIGaIECENG | INS] ld 


1314W.BeldenAy., Dept, 3¢ 


COSTS LESS THAN Gas 
More Power, Cleaner Motor. 
Mail card for data on $17.50 
Water- injecting Carburetor. 


OCTA-GANE 
2425 E. S7TH ST.» LOS ANGELES 11, CAL. 


WDING— 


LING. SPELV 


GOOD. MON EY) 


rou ARE LTA 


GET INTO HIGH-PAY WORK! 


PRACTICAL “Learn-by-Doing” TRAINING 
ONLY 19 WEEKS...QUICKLY, THOROUGHLY 


Wiring, Factory Wiring, "Construction ‘and. lnduscrial 
tenance, the Operation, Maintenance and Repair of AC and 
Be Mecors, Generators, Controls, ocher ‘Power Equipment in 
aiice, buildings, hotels, factorien, etc, Armature and. Mocor 
"Learn " « « . Iatest, most advanced methods » . « 
Sunn Cote supplemented with movies 
instroctors sr peal eaeesion. Day 3 eveni 4 ving classes, s, full 
ime. We will nance’ your, training. 
more information. Close supervision between Veterans Adsuah- 
Station and school. 


Dept. PS-6 2281 W. Fort St., Detroit 16, Mich, 


APPROVED FOR TRAINING UNDER GI BILL 


MAIL COUPON TODAY! 


MICHIGAN TECHNICAL INSTITUTE Dept, PS-6 
2281 W. Fert St, Deirolt 16, Michigan 


L. Send me catoteg end complete information. 
CZ. 1am @ Gt. Send speciel information. 
Co married. —) Singte. 


A DOZEN [Egan 
ERRANDS [ieemmamaa 


FOR JUST Fee 


ONE CENT = 


PLUS TAX 
F.0.8. PONTIAC 


‘Company, Dep. 536, Pontiac, Michigan. 

ich cds $242 Feral xin Tx () cack 
(C-)muay ore. Sed one Whiz Mate complete, ad rina. 
W deci erature ony is ese, chuck bere) 


ee 
, SSS 


To operate transmitters at Commercial Broadcast, Police 


PREPARE YOURSELF 


5 FOR A COMMERCIAL RADIO 
Sti OPERATOR'S LICENSE 


jmmunication, Aeronautical, and other st 


must have a. Federal Communications Commission 
Ercgnse. Prepare yourself at home to quality for Ist and 
2ad Class Ra 

Empire 
the basic knowledge of radio receivers and trans 
required in F.C.C. examinations. This course, adapted for 
Rome ‘study from the’ same resident course that was 
successfully given to students during the war, 1s thoroy 
and practical. By easy graduated stages, r 
School lessons enable ‘you to master this fascinating, 
career building science. 


‘COURSE INCLUDES: 


60 Comprehensive Lessons 
3 Nationally Known Textbooks 
Smudent Note Book 

Radio Receiver Construction Kit 
20 Periodic Examinations 


SEND IN COUPON BELOW FOR DETAILS 


EMPIRE RADIO SCHOOL 
P. ©. Box 1170, Rochester, N.Y. 

Without obligation, please send me your booklet, 
free and postpaid. 


io Operator's Licenses. 


dio School's home study course teaches you 
8 


pire Radio 


—— 
Abbroved as a 
Correspondence 
Schoo! ‘under the 
Laws of the State 
of New York. 
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Portable Paint Sprayers| Practical Shop Training 
in AIR CONDITIONING 


© Domestic © Commercial © Industrial 
REFRIGERATION 


+ «Train in the Magic City of the Souths « 


Just Arrived! Imported 


CONVERTIBLE CAR! 


CLOSED, 
= 


mi Saidiee "puursett 


Pumps 100: 
Complete with hi 
Yess gauge 


GASOLINE ENGINES 


Brings-Stratton or Wisconsin $99.50 
Air cooled 6-H. P. 


LIGHT PLANTS * was $149.50 - 
HY-SCORE ARMS Corp. BROOKLYN. |, N. cae 


wa Sms ses. ATHLETE’S FOOT SWABS. 


0 40 Fortune Chemical Co 101 N; 6rd 1, 
ft se ‘your bottle post paid se sy back guarantee. 


START A BATTERY FACTORY 


nt; re-cast Junk bate 
tfons. We supply 


Mows and Trims Lawns | ;., 


“MAGIC VANISHING CARD” 


Throw it into the Aur It completely disappears: reproduce it 
Ipter from spectators pocket. 1¢ amuses and confuses al. 
Easy Se with Amating Catalog of 300 Tricks: 
‘TwE MAGICIAN 
Dept. 6, 2463 Kensington Ave., Phila, 25, Pa, 


$HE MAKE YOUR OWN 


COSTUME JEWELRY 


SPLENDID HOBBY OR VOCATION 


in Backs © Ear Serews © Serew Eyes 
nets, Jump Rives. 

Pars 

‘Byes 
WRITE FOR FREE CATALOGUE « DEPT. 


Pi 
Piedie Discs » "ear Ch 
t thousands 

Pare iret, from, factory. "Costs iiitte. Write at ence for Sow Rests 


‘Fusrantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 
1 Keeler Bidz. © GRAND RAPIDS 2, MICHIGAN 
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WANT T LET HOLLYWOOD EXPERTS HELP YOU 


: eo MAKE GOOD 
_ MAKE GOOD IN RADIO! RADIO 


Is 
—< 
[—j 


Hollywood Expert Reveals Inside TELEVISION ~ 
‘Story of Redie-Television ELECTRONICS 


OF RTA, the epporunies In Reda, Tolevnan ond Boerner mi sbwtly cimaedt 


GOOD-PAY JOBS FOR HOLLYWOOD TRAINED MEN 


pROvED” bony 
MPPYETERANS | Sud Cy Fr tw 


INTERESTING, FACTUAL FREE BOOK 
enenbaring hatha een Rite hard wy. wey henna ol ede. shne 


Pe ec a or neh Tae ee 


svi RADIO! 
se Sii 
suet ES gi eben” saben fae 
GUARANTEED TO PLAY, Incaructions sont with anchredion ‘You can ast 


ae 


NEW DRAWING DEVICE ror, 


DRAW ANYTHING 1 you C. 


No talent needed to are 
scenery, abjecta, profes, 
roils oF reduce 


BEELER ENTERPRISES | Dep't F North Hollywood, Calif. 
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Aart Tar vontioe “Curce Bellis 
| =P MILWAUKE E—ee 
GCHaL of ENGINEERING 
Jnstitute of Electratechnics 


Dest. PS-647 "North Broadway and E. State, Milwaukee, Wis, 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, age and occu- 

pation for FREE ART TEST, to fnd out your ability 
ART INSTRUCTION 

6147 Art Instruction Bldg. 


INVENTORS 


‘The question as to whether a s matter Is pat 
entable can be substantially ied by a search 
ord records ligation, write 
ts ‘for full ion on what steps an inventor 
should take ea Patent or Trademarks, 


RANDOLPH & BEAVERS 
Registered Patent Attorneys 
905-L Columbian Building, Washington 1, D. C. 


“PpATENTS/ 


AND TRADE snes Ga = 


Tt would be perfect 
if business men 
could rid them- 
selves of other 
major operational 
problems as easily 


| 
MAIL ME-MONDAY 
| booms +Tax | 


as they now are = 
able to "knock into a cocked hat" all record- —_| ¢C.A.SNOW ECO. iN) 
keeping and tax work! For as little as 50 | REGISTERED PATENT ATTORNEYS 


m0 
aTON 1, D.C. 


eae’ INVEN tT ING 


independent businesses. 


day, depending on gross business, 


Contact Orrice IN Your City, or write TO | PROFIT! a = of prapened de 
mand Yor'new inventions, 


"MAIL-ME-MONDAY” sea. {NSTTUTE OF AMERICAN INVENTORS 


BOOKKEEPING AND TAX METHOD eS oS: 

1929 FIRST AVE. DIRT. P SAN DIEGO, CALF INVENTIONS! 
MORE THAN 125 OFFICES COAST TO COAST MAHTED AT ONCE 

AND IN CANADA 


Central Offices in Los Angeles, San Francisco, endo, ish ot Ane 
Kansas City, Chicage, New York, Atlanta 


iE YOU WISH TO PROTECT YOUR a | 


1 types needed by man- 
AWiCETING 

Disclonure Form. We. 

may pay cash or royal 

lculars, write today 

IONAL INVENTION SERVICE 

A408A Mitchell Street ‘Oakland 4, 


2 U. S. Potent, 
form. 


Examinations 
Weis get 

Wai'ccoren /” 
feday'sore // Address 
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a 


the World BES 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

GLES, Cher, V8, Plymouth 


SANDEE MUFFLER CO. 


7523 §. WESTERN AVE., LOS ANGELES 44, CALIF. 


fact tr, 10,000 MEN AND WOMEN 
od 
y 


nd old. jars. must be 
Tor pertect results. 1-50 prep 
Wash. State. Pree citcular 


MIKALSON MFG. 


of Radio Necessary 
i Parts or Toole 


EXPERT ADVICE ON CONCRETE 


ils the fas 
Quickly! 

Heaps others off 
(or Days 


Pulvex also comes with ROTENONE 
the originel formule, BEST FOR CATS. 


Webster says: 


“Pocket knife” 
++: pokEe nif 


but it will pay YOU to say 


MILLUS 


KS-MiLL-us 


- No. 42, 
Et Fn. Sise38! 


For cAMILtus means a knife of finest ralue, 
Hand honed blades of custom made steel. 

Say “CAMILLUS” to your good neighbor, the 
local hardware or sporting goods dealer. We're 
doing our best to keep him supplied. 


CAMILLUS 


tas the edge! 


CAMILLUS CUTLERY COMPANY, New York 17, N.Y. 
Extot 1876 Foctory 


Say You Saw 
It In Popular Science 


FINE TOOLS 
ED 


«Cleans « Polishes 
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YOURS, TOO, 
FOR GOOD 
HITTING 


MICKEY VERNON 
AL. Champion STAN MUSIAL 


M. L. Champion 


The 1946 Champions swung to the 
top with their personally autographed 
Louisville Sluggers. Duplicates of their 
bats and other famous hitters are included 
in the 1947 Slugger line-up. 


R47 Femaue Sloane | 

‘Ask your 

Deot'z:34 Hileich 8 Baciby Co. 
Loulwille 2, Ky. 


SLUGGER BATS 


FOR BASEBALL & SOFTBALL 


Plugs into Light 
Socket AC or DC 


‘mela 


ot 


HET ARC WELDER CO., Strader Ave., Dept. 2-205, Cincinnati 26, Ohio 
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WOLVERINE BETTER BUILT BOATS 
THAT dbl ee LIKE CHAMPIONS 


WAGEMAKER COMPANY 
DEFT, 26 GRAND RAPIDS, MICH. 


LEARN ELECTROPLATING 


Highly Paid, Uncrowded, Interesting Business, Part 
or Full Time, Commo: 


School Education Sufficient, 


P ting Bookle and proof, PLATER HYDE, Dept, 
Box 176, National City, Californie. 


W H E E L FOR JUVENILE AND 


INDUSTRIAL USE 


Uzi Pclfe Ways Angles 2, Ca 


motte 37, aise 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge you 
Aesh—press heavily on hips and spine—enlarge opening— 
fail to hold rupture? You need the Cluthe. No leg-straps 
oF cutting belts, Automatic adjustable pad holds at real 
‘opening—follows every body movement with instant In- 
creased support in case of strain. Cannot slip whether at 
‘work or play. Light. Waterproof. Can be worn in bath. 
Send for amazing FREE book, ““Advice To Ruptured,”” and 
details of liberal truthful 60-day trial offer. Also endorse- 
‘ments from grateful users in your neighborhood. Write: 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


WAR SURPLUS BARGAINS! iH 


Ea, ig foe ee eal secur ten 


© 1/4" CAPACITY ELECTRIC DRILL, AC-DC. 

© 13 SIZES OF HIGH SPEED DRILLS FROM 
1/16" TO 1/4” IN INDEXED RACK. 

© ALL IN ONE METAL CARRYING CASE 
FOR USE ON-THE-JOB OR IN THE SHOP. 


THE COMPLETE HI-SPEED 


Evectric Dritt Kit 


UNIVERSAL TWIST DRILL WORKS 
322 5. Green St, Chicage 7, Il 


1d me one Universal Hi-Speed Electri¢ Drill Kit 


= Enclosed it my check) money order) for $2. 
ON SALE AT LEADING HARDWARE, AUTO SUPPLY Pleove ship C.0.D. plus postage ond imurenc 
AND DEPARTMENT STORES EVERYWHERE Nome — 
OR MAIL COUPON DIRECT TO Seca fiaite. 
TWIST DRILL WORKS * 
922 S. Green St., Chicago 7, ML, City[Town, State 
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MAKE + $S°.HOUR 


In Your Own.xo.. Business! 


ONLY A FEW 
DOLLARS 

PUTS YOUIN 
FBUSINESS! 


Quick, Easy Way to Get Started 
‘Here is the chance you've been looking for to step into a 
Dleasant, dignified, big-pay business ‘of your own that 
Bilers Jou a steady: year round income. Start on a shoe 
grlng hoe Spare” tues lent irae Jour Own Heme. 
ual opportunities for ‘men and women, Young oF old. 
small Couns or big cities. No experlence ‘meeded, Many 
Raking big money «ith new Americlean System Just clean= 


fethod cleans upholstery, Fug and” carpets 
ew without taking off floor! ‘Tremen= 


ror FREE 
DETANLS. 


Fepeat business. Territories. golhg fast. 
Write today for full FREE tact 
obligation. 


ick 


NORTHWESTER 


SUMMER CLASSES IN TELEVISION 
Your, opportunity is" now. Learn the NORTHWESTERN 
Way front skilled highly’ irained instructors 

= Radio Maintenance 


GI APPROVED 
VOCATIONAL INSTITUTE 


Bon't fet this opportunity 
Tes up to yout Write for free facts 


BUILD YOUR OWN 
POWER LAWN MOWER 


WHY BREAK YOUR BACK 
iMOWING FIELD OR LAWN? 


‘SAVE MONEY 
SAVE TIME 


Now anyone 
ean save time 


« ELECTRIC DRILL 
Heavy duty 4° drill. Light weight. Three 
jaw Keyless chuck. Oli bronze Dearings. 
flexible rubber cord with plug. 900-rpm at 
full load.” Ope 
AC of DC. Ni 
A TREASURE CHEST OF RADIO. PARTS 
Containa transformers, condensers, dial controls, 
{neulators, terminal connectors, colls, practically 
alt types of switches. Many more use 50 
ful ems, No. 6908 15 Ih. Kit for only PAs. 
end check or money order. incteding poste. 


GRE EQUIPMENT ‘SUPPLY CO. 
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fo 0.0.0. 


FOR STEREO PICTURES, IT'S 


STEREO-TACH! 


Take Third Dimension Pictures with the 


STEREO-TACH ond your own camera! 
in photography so startlingly beau 
You cant? reproduce a 3-cicn 
ft 2-dimension printing! 


Sleres pre no 
Speetax. $16.25" the stereo-tach 

Tranepereney For Third-Dinension Projctio, the STEREO” 
PUECTOR! Jurt Outt See 

AovenTina DIPLAYE IN. Dot. P54 COVINGTON, KENTUBKY 


NEW REGULATION G. |. PUP TENT $6.75 por. ase 
sce oles 4 stakes 

Nee Gt Mountain Rost Sethu 

ew Note 

Aint 


‘Camouta 
io Vents 12 Pett 
‘Write For New Free Catalos. 


START YOUR OWN, PHOTO COPY BUSINESS! 


Sa Ss 


‘SENERAL PHOTO, PRopuers 


Ibs. rapio parts $2.00 


‘A gold mine of parts for repairmen, a Det 

mentors... sockets, condensers, Teslators, transformer 

colls, hardware, wire, etc., etc. An outstanding bargain 

tn unable parts! Send $2.00 cash, check or M.O. today! 
‘small express charges on receipt 


ELECTRONIC PARTS, Ini 


BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


Of Tired Kidneys 
1 backache and leg pains are making you miserable, 
don't just complain and do nothing about them, Nature 
sag, be warming 7¢ that your iiineye ned attention. 
‘idneys are Nature's chief way of taking excess 
acids and ee ee oe soe blood. They help 

Tost people pass about'S pints a day. 
“f the 16 miles of kidney tubes and filters don’t, work 
well, potsonous waste matter stays in the blood. ‘These 
sone may start nagging backaches, rheumatic paint, 
Pains, loss of pep and energy, settiog ‘up nights, swell- 
ing, puffiness under the eyes, headaches. lizsiness. 
‘Bon't wait! Ask your druggist for Doan's Pills, a stim- 
lant diuretic, used successfully by millions for over 60 
Years. Doan's five happy rellet and will help the 15 miles 
bes see ‘out poisonous waste from the 


COMPANY. 
Ctnanns Wow Jersey 


The Modern PLASTIC 
for lasting Home Repairs 


THE 7 C7 
U 


paint of hardware dealer, the Big 
4b. can will be sent you post 
paid (in US.) for only $1. Full 
Toney-back guarantee, order now. 


DONALD DURHAM CO. 


Box 804-F, Des Moines, Iowa 


FREE MACHINING 


BRASS and ALUMINUM 
FOR HOME WORK SHOPS 


To Sect, FOUN BS BAU anne $100 
ite $2:50 
iaee ii i ear $2.00 
: $5.00 


Write for price tat. i 


ck oF MLO, 00 


ped xpress Collect. Send 


1, 0, wox 1681 “Waco, TEXAS 


‘An American beauty—here again, 
ine New 


80 MILES TO THE GALLON 
SPEEDS UP TO 40 M.P.H, 


Teall Teavellag/ 


No wonder smart folks ‘say 
AMERICAN Moto-Scoot is 
America’s unbeatable power 
travel value for business and =i | 
| pleasure! Solves your every 

| transportation problem — from | 


carefree vacationing —to going 
to and from the job. Yes, it's Precis 


. Oi Engineering & 
swifter and thriftier to go the Conca 


REPAIR CRACKED 
BLOCKS AND HEADS- 


External and internal leaks tm blocks. cy). | AMERICAN Moto-Scoot way! 
Indra twa ekdy' and ‘easly 


See your dealer today or 
mail coupon for FREE Booklet. 


CF LUSK CO, 5916 Bonna Ave., Cleveland 3, Ohio ameERICAn 
\teoro ‘Time 
{ [Scoot ‘ 


Please send your free color Booklet. 


| Name. 
Address 
a 
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BARGAIN 


Original Cost $150.00 


3X Army Telescope 
ALL COATED LENSES—BRAND NEW 


Lent 2244 inches, 


500,000 Lenses and Prisms. 
A. JAEGERS, 337220 


p50. ozo! 


“JACKPOT” 


Home Mod 
COIN MACHINE 


© Great fun maker for Hum 


>” tt $198.00 


Well DISTRIBUTING CO. INC. 


6 SOUTH KEDZIE AVE, * CHICAGO 12, ILLINOIS 


MASTER MACHINIST + 
TOOL-DIE DESIGNING 


MECHANICAL DRAFTING 
+ TOOL ENGINEERING 


Completely equipped shops and drafting roo! 
by an accredited staff of engineers and practical instru 
tora. 18 years of successful training of men for induath 
Doys, Evenings + Approved for Veteran Train 
NEW CLASSES Now Forming » BULLETIN ON REQUEST 


ALLIED SCHOOL OF MECHANICAL TRADES, INC, 


KUT RITE 


LAWN MOWER SHARPENER 
11'S SAFE—QUICK—SIMPLE 


ACCURATE SHARPENER MFG. CO. 
Dept, PS2 Milwaukee 12, Wis. 


How to Start 


YOUR OWN BUSINESS 
Make Flexible Molds, 
Composition Flooring 


NO EXPERIENCE—UNLIMITED MARKET 
Start your own business at home in your spare time. Tre- 
‘mendous money-making opportunities for both ten and women. 
FLEXIBLE MOLDS 
Make your own FLEXIBLE MOLDS, Cast novelties, statuary, 
desk seta, book ends, ete. Hundreds of caste made from single 
fold, “Large size mold costs but a few cents. No experience nec 
essary, Steady year-round demand 
COMPOSITION FLOORING 
Make foors that time with amazing COMPOSITION 
FLOORING!” New discovery now enables you to lay artistic 
oors, in beautiful patterns in most colors and shades. Can be 
Tala over wood, vconcrete, ‘brick. steel, etc.” ‘This composition 
Hooring offers ualimited money-making possibilities 


Free Catalog! 


. vt 
BING PRODUCTS 
Dept. B-20, 88 Broad Street Boston 10, Mass. 


4G rorutar science 


Wear » Form Fitting 
MILLER Truss 


Write me today for FREE 
descriptive circular. Sent in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 


Choice of experts in 
every art and craft 
field. Singly and in sets, 
25 to $45.00, 


Buy where you see this sign — 
At hobby, hardware and gift shops. 


X-acto Crescent Products Co., Inc., N.Y. 
In Canada, Handicraft Tools, Ltd., Toronto 


Hing PHY 


‘qualifies. yot 


iy prot, 

ind foundation it write fo, 
eer “Opporsiteal Coomera Baxi a 
‘National Baking Behe! 13 136A, Cneags 8 


Bin 


WASHINGTON SCHOOL OF ART. 
pee ttn se AW 


Now you can get 


BETTER PICTURES 


with less effort! 


I's easy when you let the 
G-E exposure meter guide 
your camera. Gives you 
correct exposure in a jiffy. 

No tricks to remember— 
simple to use, Amazingly 
‘accurate. Long-lasting 
Good for movies or sts 
# benefit of ASA ex- 


Peciolly in color. General 
Electric, Schenectady 5, N.Y. 


‘Ask your photo dealer for the 


BD nee 


solt’s 3 meters in one! 


NEW ASA HOOD, 
Moderizes Ty 


|! 
Waiting to LEARN 


START NOW TO EARN! 


IF IT’S RESULTS YOU WANT—GET aczion| 
QUICKLY WITH THESE PRACTICAL IDEAS 


ee Sep sae 


ADAMS BROWN COMPANY, BOOKS OF APPLIED SCIENCE 
‘Dept. 276 Chestnut Hill 67, Massachusetts, U. 
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EXAMINATION 
SEND HO MONEY 


catimate, be a lv 


| Learn DRAFTING 


1 Will Train You at 
4 Home Until You Have 
a GOOD PAY JOB! 
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fl Xd Latex motes the WS 
ART & 


SUPPLY COMPANY. Dep 


PLASTICS 


supplies 


Bex 56-75, Station A Los Aneeies 31, Calf, 


MARCOT KEY MACHINE 


Immediate Marcot No. 8 Key Machine 
Ballvers Siow ine 5, 


A PENNY POSTCARD MAY 
CHANGE YOUR FUTURE 


Youngstown, Ohio 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTGH forms, a comfort cushion; holds dental lates 40 
will 


‘much firmer and spugaer, that one’ can eat and talk 
ity 


reater comfort 
natural 


or ety 

roping, rocking. chafin 

pe Moods 
10e ‘and we will 


urea, but send’ us 


tial ‘box. BP. ING 
KLUTCH CO., Box 4794-F, ELMIRA, N. Y. 


Pay, Catalog FREE. 


(Gp!) BANNER FIREWORKS MFG. CO., INC., DEPT. 247 
= Toledo 12, 


AUTOMATIC-IRON 
TESTER  (rotconitor yp = 


Pilot light flashes on and 
off with thermostat. 


mocuracy’ ‘and. performance. ONLY 
$18.50 postpaid, MONEY BACK GUARANTEE, Write for circular. 


HANLAN CO., 1419-8, West Jefferson, Los Angeles 7. Calif. 


ATTENTION AUTO OWNERS! 
7 


icky 
TYPHOON SUPER- 


A HOBBY THAT OFFERS YOU 
PROFIT as wen as PLEASURE! 


GENUINE LEATHER 
Hand Crafted 
LINK BELT 


carburetor Order today, mention’ 
$5.05, Ohio orders add 2% tax, west of Rockies add 10 % 
JARANTE! 


10 DaY MONEY 
TYPHOON PRODUCTS CO. cicv., 


ASO z RY nanny Ag 


Mae, 411 ¥. 


VETERANS ASK FOR Gi PLAN 


Personalized Playing Cards | eemch, iii 


EACH CARD GOLD STAMPED WITH. 
YOUR NAME OR INITIALS PLASTICS 
MANUALS 
sa FABRICATING « CARVING + CASTING. PLASTICS 


or 6 Decks $5.00 
Pestle 
Here is a new idea in games and | 


Per Deck 


boxed and mailed to you promptly 

z ‘upon Feeelpt of order. 

Write for free bulletin 
ORDER TODAY! (Limit 

HERBERT CO., 143 Am. Red Ci 


| A.C.-D.C. 
= Converter Kit 


fy] Solves Both 
the Travel and the 
Housing Problem | 


Travel Coach! A luxurious home to take with 


BRASS NAME TAGS 


Sritely priced: Send posteard for itera: STAMPED WITH YOUR NAME, 
{fe snowing’ exterior and interior tn STREET, CITY & mom 25 
oe | eh Gu tact, C0 7 

/ALACE CORPORATION te ee o i . 


~ HORSE MASTERY! 


“A Fou HOMY — A GRIAT VOCATION 


ANIMAL LOVERS ASSOCIATION 


TARZANA, CALIFORNIA 


yourself 


LANE 22° TABLE: 


for photographs ond bill of moteriol 
thie clever new model cord ond die 


GEORGE H. LANE, Edgewood 2, Md. 


WiLaRIoUs 


i 
MAKE BIG MONEY AT HOME =y 
servis T THROUGH YOUR OWN RADIO 
slo as , 
4 


NEW HELP FOR 


RUPTURE! 


‘So don't let 
tails today, 


rer. bronze. No | FUN AT HOME 


5 POWER 


Spy Glass 


AND CASE 


25 


5 Timer Larger STURDILY ayRLT 
FOR LASTING 
r: Easy tocarry 


fon your belt 


20 bSSRCARSARS, Sa 


A Penny May Bring You 
HAPPINESS! 


MoT A Tor 


50 porutar science 


ban 


MOUNT BIRDS 


“<] Tan SKINS, make up FURS 
Bea Taridermist. Double your hurting fom. We 
tech youstHlome, Moun: Binds Animal Fish, 


[SS fey ser et FREE BOOK 


Soli shed. State your AGE. 
MORTHWESTERN SCHOOL OF TAXIOERMY 
Dent. 3398 ‘oman, Nebraska 


Tow 


YOU ,fzr.8¢r, MOTOR SeOCTER! 529,95 


plasty 


Sen" bits 


PLASTICS 


PLASTICS TECH 
School of America, Inc 
5200 Euclid Avenue 


Dept. $6 
Cleveland 3, Ohio 


portunity ‘Knocks 


Op, 


WH TRADIO the sadio FUNCTIONALLY DESIGNED 
‘i "Sieady income 
Pull Or Part Time! 


Gat ty. On,The, Ground 
Send for Cor ‘Mo Routes Sold 
TRADIO, INC. kink. 4. Right Now! 5 


CATCH ’EM ALIVE 
AND UNHURT! 


ng a ran’ Iarm che, 


torset Resort 
sora Se a 


Eopgatine tive pice 
HAVAMART, 


“U-MAK-, ST 
OWSOATS, 
fans, Runa 


Kavans, 


OUTBOARDS 
ROWBOATS 
Pancake. 


KAYAK BOAT CO., 152R EAST 129th ST.. NEW YORK 35, N.Y. 
Close 


WAR SURPLUS °&;: 


ARMY TRUNKS: Made of durable Plywood with ex 
METAL BOXES: ‘Extra’ heavy auire, ‘well Wubi’ 14% 
Fine for ool box, atorage, ete tused) Ff 
METAL CHEST: thew) 13! cai8: ith iki Rr 

Jewelry, ete 


ELEC orice ss "eet will U4 Jacob Chick, 
at working condi 
‘Gurring WHEELS: 


Brite rvs: 


Famke sisstin-Kanerive 
Tolle, 4” wide, per roll 


AIR oF LIQUID TANKS 


MIDWEST BUY ANYTHING CO. 
1520 Locust St. Kansas City, Mo. 


"| METAL FORM TOOLS 


pains 
Ge Allg ottee $10.00 
ise FoRwina! Too. 


a Praea |I | 
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PERFECT DOWELS 
! 


«+. easily made 


on wood-—the 
tool steel bl 
‘dat lel 


AIRCRAFT SUPERCHARGER 


LUBE PUMP 


Originally cost 
S200! Now onty 


FISCHER LABS 


1129 N- MOBILE ,CHICAGO,39 ILL 


BALL GM) PEN 


HERE IT 181 HERE IT 181 
BEAUTIFULI FINE QUALITY, 
HIGHLY POLISHED. WRITES DRY! 
Makes many carbon copies. Ideal for office; school: 

it. Sent prepaid. Send M. O. or check — As 


SENSATIOWAL BARGAIN OFFER! 
LOTS OF WOISE AND BEAUTY 


. FIREWORKS * 


OTHER AMAZING BARGAINS! WRITE TODAY! FREE * 
F.0.8. FT. WORTH. NO C.0.D. SALES. WRITE Dept 1 CATALOG 


STARS & STRIPES FIREWORKS CO. tou, tox. hr 


U. S. GOV’T SURPLUS 
ALL WEATHER HAMMOCKS 


Breatherproot Roof. Mosquito Netting with 50° 
*w prot. ‘Mai 
NYLON pe ‘and 


5488... 


Send Check or Money Order — Send 10e 1 


NATIONAL SURPLUS SALES 


PLASTIC GLOS$ 


FOR YOUR CAR 
=FAST-ATTION 


@ LAY IT ON 
© WIPE IT OFF 
Cleans & Protects 
# Polishes # Lasts Longer 
BUFFALO 2, N.Y. 


== ELECTRIC , WELDER 


SSS 


_~ 
PLASTIC FINISH CO., DEPT, F. 5 


Bz 
: 


“COMB. A-TRIM Quick Trimmer 


COMB-A-TRIM CO., CAREW TOWER, Devt. 1-20, Cincinnati, Ole 


Piles May Lead to 
Chronic Ailments 


FREE BOOK—Explains the 
Causes and Effects 
(CRAG gl eROUSNESS) 


No obligation, Write to,Thorntan & Minor Clini 
Suite 649,°828 McGee St., Kansas Cit; 


REPAIRMEN 


ELEC. APPLIANCES 
MONEY SAVING F PRICES AMIBIATE DELIVERY 
"Fis men asers 10 TEE 


lentifically developed LIQUID IMITA- 
, FIBER-TITE, FLOORING, FLEX- 


rings you a’ fast money’ making 


opportunity. Work full or spare time and make big 
profits. Experience unnecessary, No large investment 
required. Work from your home, Write for FREE 
CAT) 


to REPAIR 


and SERVICE 
sie Sa 
seng mechan, SGT 
Serna Shar eat on, 
bali fon sencoangeegy ie 
faa teat $5.50 


details. 


lusteated course onl 
REPAIRMAN'S ‘SERVICE, 222° th" Avec, ianesville, Wis. 


1 7 
QL BOMING HOT wegen 4 NA aes 


NOW! The ONE-UNIT 


HEARING AID 


Thousands Have Waited for 


THIS IS ALL 
YOU WEAR 


No Separate Battery Pack 


No Dangling Battery Cords poo 


The tiny new BELTONE 


hearing 

powerful you hear ev, 

whispers! Get helpful 

facts abou 

“MIRACLE” aid in valu 
book about deafne 


Sra cere sete» 
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SIMPLE! 
AUTOMATIC 


Lightweight! 
Hondy! 
Cony It 
in Your Cort 


ian threo minutes you can be on yout 
inless carbon dioxide even helps pre 


PUT OUT FIRES, TOO! 
Je car or truck engine Is fire progt.), Crowds out oxygen in 


electrical Ares. Without 
ish engine fires! Size— 
6"or. Get Diamond Emergency 


mothers olf, 
hood: 


Fa Welght—2 tbs 
Unit now—oniy Sots 


BREE, NR. 


pier. 


“TOY 


Tee engin paluhed ack =—ENCLOSE MONEY 
Mock ant Genel reviving MGiG:0=B- OROEES 
tee eee wentey Just the thing for a real uly. 4th 


celebration ORDER NOW-—suppiy.Timite 
Completely aatlafed, and surphu postage 1 


TEXAN PISTOL ONLY (P ra) 
TEXAN PISTOL & 15 PACKS ROLL CAPS (Exp 
TEXAN JR PISTOL—LENGTH 9” 
TEXAN JR PISTOL & 22 PACKS ROLL CAPS (Exorens 


wines ‘retuned Mt bet 


‘ARMY 45 PISTOL—LENGTH 714” (Postage © 
ARMY 45 PISTOL & 22 PACKS ROLL CAPS (E 
EXTRA HOLL CAPS (ONE PACK 250 SHOTS) 


‘without cups add enough money to cover Postage, 
ak weighs shout 2 Le 


Jone donot require money for postage as they 
iaiteay Express F.0.3 


Pistols de 
dee singe 


MAKE YOUR OWN SPARKLERS, 
\ 


® 


sale cai tee pd OE 
ineing ico ft mahng |S 2V7S 
era aie eas fee 
Spr uni 


CC. Groff, 16S. Breed St, Leacaster, Pa, 


ream borrow! 
BAILSa0te foona0 tis 
easy quick confidential 


ways 


Me CHEAP OIL BURNER 


Kerosene and 
‘into oll heat—one ef the alk 
wert Fr Maen LIB ETIME. 4. 


nf 
She Berges 
Sen 
Sars ate Ae 


NORTHWEST MFG, CO, 606-@. Mitchell, 8, Dak. 


you try 
th. Get 


+ Far moaornt 


Low 
FacTORY 
cost 


DEALERS 
WANTED 


ONLY ‘12 10 


THE ROTOR CORPORATION + Miami 


UND THE WORLD FOR TO¢ 


NEW, EXCITING, EDUCATIONAL HOBBY 
Collect emblems of world famous hotel, 
‘ir steamship lines ratinoeds, mojo logue 
Toms, ele ee. Send 10¢ with this od for 


ineducery seme pac 
tog ond Hanorory Membership ard wie 
your nome in gold, « VOGUE SPECIALTIES 
{cineca wu per 50, cavaae 5,000 

EYE- 
GLASSES 


BY MAIL 
16 Days Trial 


“Write Today for Free Catalog. Send mo Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP6, Chicago, Iilinols 


Unless Otherwise Specified, This Equipment Has Been Removed from Surplus Aircraft 


21.5 V. DC — 70 AMP. 
GASOLINE GENERATOR 
Electrical starting when connected to 24 V 
battery. Ideal for power for emergency, 
cabins, aircraft, welding ete. Originally 
used for auxiliary power on bombers 


Price. $72.50 
A similar power plant may be obtained for 
Tid V — 60 cycle AC operation 

Price $275.00 


GRIMES LANDING 
LIGHT 
600 Watt — 24 V. |I] sade of heavy wat- 
Operation cerproat army deck 


series will produce ideat 
baseball 


Price. ___. $3.95 


AMERICAN SURPLUS PRODUCTS CO. 


SAVE w 685% on HEC nant >) PHONES 


NEW HYDRAULIC CYLINDERS bead 


VALVES, PUMPS, FITTINGS, 
| HOSE, TANKS 


15% GOVERNMENT COST 


PNEUMATIC RIVET ie it 
CHICAGO, CLEVELAND AND ALL OTWER STANDARD MAKES #767 
ond er Troe War Suriae Caciogse $GP9S 


PALLEY SUPPLY CO. 


$5000°° CASH PRIZES ror INVENTIONS 


Grand ttt of £500 ea orzs wi be Sponsored by United Inventors ond Scion- 

es Von WORLD INVENTORS? B} tis of America, The Greatest Inventors 
EXPOSITION ee oe 

PAN PACIFIC AUDITORIUM YOU MAY WIN BIG CASH PRIZES! 


Ligne moet IST PRIZE . . . $1000 CASH 
TEN DAYS ONLY! JULY 11-20, 1947 


eatictlony on the 

ado, lati 

ui: Savings Bs 

or a 

(© Your invention will be fully pro 
fo nvention er ‘Model will be 


erson or ot, Your Fights will be protected invention will be seen 
“usa on duty at all ines, 

er lo are teed naw thee ew producte— Bares, bers, 

fers and thelr will be presen lease your invention, patent or idea—make per- 


"tery Eesti ahora ecranantly weael contacts 
pn enemas : your model ready now! Write for details TODAY 


WORLD INVENTORS” | EXPOSITION, 2712-1/2 West S Seventh Street, Los Angeles 5, Calif. 
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WANT A NEW JOB? 
BE NEAT AND WELL GROOMED 
SHOE SHINE 
KIT 2 
omy $Q-9F a 


COMPLETE 


EASY TO USE. Simply place shoe on form, form on wall 
bracket and polish. The complete outfit includes  polish- 
ing cloth, one form for men, one for ladies’ and childre 
shoes and sturdy wall bracket. SATISFACTION GUAR- 
ANTEED OR MONEY REFUNDED. Immediate Delivery. 
(Declers and Agents Wanted) 

—— SLIP THIS COUPON—MaIL ro ral 
JACME SALES CO,, 943 . 72 St, Clevelond 3, Ohi 

108 Shine Kit” propa 
eck L] Money Or 


| 
! 
| 
1 
J 


HAVE YOUR OWN BUSINESS 


Say You Saw 
It In Popular Science 


[te on the Gall! 
POSITIONETTE 
he extra 
fae omg 


$4.95 i 
POSTPAID ~~ 

Made entirely of precision high grade 
columinum castings. The exclusive lock- 
ing device holds work in ony position 
gle twist of the handle. An 
tool for every Model Builder, 
Radio Builder, or Home Craftsman. 


Send check or | Money Order TODAY 


BROWN MFG. co. 
35711 St. Clair 
Nome. 
Street 
City. 


56 roruar science 


Ball-Bearing 
— SPEED bhieidaared 


Industrial wheels 


10 x 2.75". 


JIM BROWN TOY COMPANY 


1093 Home Ave. ‘Akron 10, Ohlo 
Amazing Low Cost Aladdin's Tool 
DOES ALL TYPES WOOD wa 


= <UPERCHARGERS 


{ireraftsurpian, tbo oe, complete. Can 
Se ‘converted, into. blower, turbines, 


wii be collected. 
LeMay Electric&Machine Co. msachostsr, tH. 


= HAIR 


By O. Levin, M.D., and H 


MAKE UP TO $10 « 
aamyaarcsaeeiis ||ON EVERY SALE! 


eronauti 
‘Scting stan 
ioatfoas “big opportuni 


“femonaurieat Enon 


jurse for high school 

in math and science, 
for Gov't, Airplane and Engine 
those with aviation experience. 


“ 
BSBA 


ania 


00' SELLS 


EVERYWHERE 
UP TO $15 and MORE! 


You can become 1 penman right in your own 
home during spare time by my Simplified Method 
Write for my FREE Book, "Hi E 


your na be 
a card, Write for the ay 
T. M. TEVIS, BOX 25R, CHILLICOTHE, MO. 


ens GnSotSa! 


Say You Saw It In Popular Sci 


YOU CAN WOW BECOME 
A PROSPECTOR! 


HERE IS ONE OF _ 
THE WAR'S TOP SECRETS a 


Spa CARTOONING 


BRAND (NEW) 
ARMY MINE a 
DETECTORS! 


Eortabe: Will Detect 


Store Route Plan oi 
PAYS BIG MONEY 


SELL COUNTER CARD PRODUCTS 
 declerd of hy Ponda ch 


en of Zou ern: 


Modernie Your Gun! Improve Your Seare! 


Most durable grips made. Ps 
Breaks 


coLuMEo TRADING CO., INC. 


304 CANAL $1 NEW YORK 13, N. Y. 


‘Des 
SPORTS, INC. (Mfrs. 9501 ai Dept. S-6, Chicago 40, i. 


Get More Out of Woodworking With A 


“LONG-LIFE” 


— 
JIG Saw —— 


Oilite bearings, 
Easy to use. Good 
gift idea. 


veincH $12.95* 
26.1NcH $16.95* 


Immediate Delivery 


| Mode of. selected 
| sk ond Fir Sturdy. 


Combination belt-dise Bench Sander 
‘Two-knife head 4-inch Jointer 6st 


WM. H. SHELLINGTON 


MACHINERY SALES & SERVICE 


GRILL FF 


. 

2055 Hunting Park Ave. 

Philo. 40, Po., Dept. PS 
. 


PORTABLE 
G ARCOAL 


EDWARD LAWREN' 


PLASTICS 


WORK IN A FASCINATING AND PROFITABLE HOBBY 


We carry a complete line of plastic supplies and ac- 
Ceasories, Send ic for our latest catalog and fabri- 
ating manual. 

HOUSE OF PLASTICS 


648 Linwood 
Magi- 
Klips 


pie Kit 


Teach rac Radio & Electronics! 
Build 18 Experiments Without Tools! 

You've read about this radically new kit designed by former 

Navy radar engineers. Pre-wired chassis enables you to build 

Vroatcattr, pbotoclciie relay, ce -by “clipping ia base 

Components a directed in simply diagramened mata. 110 

‘AC or DC. Kit's 58 parts alone would cost double this low price, 

Order "your, MaghKlipr Ki today “and. earn elecronis 

juickly at-home, ‘Send for. free (llustrat 

Hider'vo' show friends Interested ia learsing SQQ.75 

electronics this easy way! Complete 
DEER & TAYLOR COMPANY. 


Dept. M, 1340 Milvia St. 
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Fear 
ROOSEVELT 


BUILD YOUR OWN ZEOLITE 


WATER pag 


munaae Jesee 


BIG MONEY and YOUR OWN BUSINESS 


oe ————————_— 
FREE INFORMATION ON A GREAT [opiaeguigat 
NEW MONEY MAKING OPPORTUNITY 


Regardless of your age, sex, previous experience, we will send you astonishing free facts about 


the unlimited possibilities “in your own business with amazing LIQUID REPLICA IVORY. DETAILS 
‘To secure this information, absolutely free, ll in coupon 
below of send a letter or posteard. No salesman will callon A MONEY-MAKING BUSINESS FOR THE LITTLE 

: : hs ™ ‘CAPITAL NEEDED! 
you now or ever, Write TODAY! Offer limited: 


LIQUID IVORY is one of the 
velo ears. With i you 


de 


FREE INFORMATION COUPON 


IMPIRE TRADES & HANDICRAFTS, BOX ww ST.LOUIS, MO 
ney, making LIQUID 


Soros 


copie, Get tnt 
with LIQUID IVORY. Gee the FREE FACT 


EMPIRE TRADES and HANDICRAFTS f& 


Box 13408 St. Louis, Mo. is 
ARS, WASH | METALLIZE 
TRAYS CIRCULATES on | 
1800 GPE. 200 El. 20° leh peung BABY SHOES 
out’ i not we Learn this easy, 


ay or Sours 9S 
ee do from national 
nears Perpetual market, small 


Stop worrying about lay 
PON 


ying, about lay esta ent varled in 8 prod 


calls 
‘write JOstPM B. KUSHNER, Metal Finish= 
ing Engineer, RD3G, STROUDSBURG, PA. 


EARN MORE MONEY 
GRINDING LAWN MOWERS 

“THE UNIVERSAL WAY” 
FULL or SPARE TIME | 


Al ~ Purpose | 2, BINOCULARS ¢. 98 


{caer 
icoge 23 


@ POWER LAWN MOWER | 


BUILD ONE YOURSELF 
FROM YOUR OLD MOWER 


blades, be ground to proper clearance 


MONEY BACK GUARANTEE ALL IN ONE SET-UP 
be deliohied! Complete satin 
(oF pour money beck. Write for 


‘FREE FOLDER 


ROYALOAKLA TAWN MOWER SHOP Rogers Mfg. Co., Dept. P-67, Lindsey, Ohio 


Ont: 
| and edge of the stationary bade, as well 


oa yn PLU SE 


AND HUNDREDS OF OTHER 


BARGAINS 
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EXPERIMENTER 
‘ASSORT. KIT 


Dept. Psea7 
509 So. State St. 


JUNGLE 
HAMMOCK 


32 Classilied 
Opportuni ties 
| Save COME. —Save Yyonty 


Classified Ads only 60¢ per word per insertion, payable in advance. Minimum 
ed 10 wi To be includes 
May 28th. July issue on sole July Ist. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


July issue copy should be 


our office by 


‘AUTOMOBILES IWDIANATOLIG "son, Race Hutoy | 13 AUTO SURFLAES & 
Manual — Easily | Gompiete history every face held indian: | — yay PAUEPMENT ——__ 
iywoodized, custom | COS! Rory Sey aay pe yteaian: | — HAVING Car Trouble? New. Uved, euar= 
mare slire-penutiul New. aimpiinea cus- dwar since 1608, Tells what | aateed wate, 


Tmitates "Wolf 


ioe ee 
ict arte | bez ha 
Hite Met 


ahanapols souvenir 


Whit Eon Aneel 


ipment. "Pree literature, Write 
‘Motorcraft, 1413-B ‘Great Northern 
Bldg. Ghleago 4, Iino 


NEED Auto Parts?” We have The 
and Rebuilt. Prompt Shipment, Wel 
Suirements, sare Money. Buy Direc 


{ory Warehouse 


oadster raci 
Fords, ‘soo postpaid. 41.15 Bo. 
‘una’ Department 214, Madison 
Sinnath, 


five complete Saris Tigest bie car race 
juts. Saunple copy ench $0. Specity pub. | 7290. Arcadl 
lon wanted. Clymer, Dept Bed. 2185 | | OU Pumping Motore—b 
Pico. Loe Angeles 6. Call ormal without rine job, Seni 
Bost Card for Free details 
Box 2102. st. Paul 1. Minn. 


30. mph 
jotted, $i postpaid. California Bill 
Box bed. Baglerock Le Angeles Ml. Calf 


IP 
made” with beautiful plastic» two-tone 
Teatherette., Dealers watlted. Mono, Auto 
Seat Gover Co. 6845 Santa Monlen Boule: 
Yard. Hollywood ‘38. California.” 


pDUALTONE. Chrrstaline a mut 


‘g:ltf] SUPERIGNITIONITER 45 0 Alone 
carting. pep. mileage. Special $3.00. EO 

Sie Shs Bean tab. New York 36 

7 ‘AUTO TRAILERS 


‘BUILD your own Trailer! Save Money! 
Have every feature you Want! Plans for 
House. Sport. camp and “Utlity trallera 
Catalog ‘describing ® models toe. (ise. im 
Ganads, and overseas). Jim Dandy,” Box 
25-8. Wasa, 


91 MOTORCYCLES, NICYOLES, 
SUPPLIES, 


‘Dusitone Mt 


Bittet, dan" Diego 


Street, 


uipment 
ine Be. 
‘Oakland City. Tad, 

MIDGET Racer plans. Blueprint Parts 
pirectory.. soe. arthur’ Sibley. Mendon, 
ase. 


TARGE stock Indian paris, Expert mo- 
tor rebuilding. ‘New and rebuilt. Chiel Mo- 
foterelg motors ‘only indian Motereyele 
Sales. Kansas City 1, Me 


ern, Midget Cars," Wheelbarrows, and 1 
‘Sutrial equipment. Allsizes, Bicycle Parte, 
Seceseorien. Lateest stock in United states 

‘Send dime for list Ovcle Transport Com: 
Peed thaatiemean Ate Devt C, 


ions. Alden Motors. (Oak> 


Parts. Transmiseh 
and city. Indiana 
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LEARN Aviation—300 Page Iustrated 
ere oe 


MAN motorscooter $15. Shaw bie 
cycle motor, $13. Harley-Davidson Motor 


‘aby arte, play 
Hier 


ime, Paco. 1382 


er Plans, $200, Books Sct Ariel, BA, 
Norton ee witers ‘sine, $186 
Pad automa 


Dare. igo 'W. 42nd. 


| Wacos. Taylorerafts. Aeroncas 
Bie catalon 2se. liste these and (housands 
gi, otter “sensations: ‘airplane ‘barenion 
‘to repair” erackupe, Na 

Si Bos ile ote cee 
ETERANS: Plight "under the 
ir bur Wrivate, Commercial and Fught 


Insiructor Ratings, Write for information 
Gottschalk Schoo! of Aeronautics, Adrian, 
SGentgan. 
‘BUSHEL Basket of damaged Aieralt iy 
yruments. our choles. #2494. No COD's 
te Express or Freight. aero Instrument. 
Municipal Airport. Houston. Texas. 
‘AVIATION INSTRUCTY 
TRAIN For Avalon, Mechanics “High 
famous schoo! 


ELECTRICAL 


EW Moi pe eeer0 A 
Stee ss st aura 4G, 
full directions. Complete with power unit, 
al ei homie ik aera 
Se ence a weal 
pga waar 
Seek é 


WELD, Cet, Brame 

ing mew’ giscovery shatters costs, Boosts 

Beetle, teportants ‘Write Matthews Me. 
‘Canad 


‘WELDERS. (acetylene) 
snenime” weieing Waite, Ret Cre) 
Sere ger P. 


‘Califor 
‘Generator. pop 
ie portable. make 


aga" Lagout&5.00- 


thas, 
HINERY, TOOLS, 
SUPPLIES 


| ACETYLENE W 
af safe. 13 Ibs. ea 
it" save" $90.00." Print 


‘SHEBEL Saw Filer, $7.50, Files all saws, 


EETeagaae  Grger Tk Bo" dae ae 


yo. 
MOTOR Seogiers, bieval 


miler 
Bent w+45, 3125 W: Pico, Los Angeles 6” Cul 


ELECTRIC Pencil: Writes 
Metals. $1.00 postpaid” Beyer “Ml 
at ‘Penna 


WHEELS. Steel Disc rabber-tired for 
AL 
Gounti 


‘MOTORCYCLE (miniature) 
Bxuct duplicates favorite 1947" model 
Chromed, colorful, nonstarnishing. Specify 
Marley" indian. BSA, Norton. ‘Triumph ot 
i Crossed 


ei tt 
Pico, Los Angeles 6. Cali 


SMtidet No: 


“GUSHMAN Motorscooter $30 (includes 
motor and extra tives). Miduet Racer S15! 
Send” ase. for big Surimer catalog =08 
Sunt printed: isting. these and. scores of 
Sitter” sensational -barwains in © motors 
‘heels, “motoreenoters. motorbikes. Servi- 
‘pele lta ete Associated. Box C8164, 
eds. Oho." 


‘MOTORSCOOTE 
mediate delivery. Sena 10e for illustrated 
catalogue. Johnsons” 
Coe Milford. tnd 


g. machine, Pa all ates 
1388 H Street, ‘Waslt- 


io Penei ree all 
Battery model #100110" volt 
‘Rodel $2.00 post 
ESD 3 lacetot 

Eumburet, 1 


*STANUAL, On wu pr 
duction motors $2.00 
frie Generator ‘aig. Co. 
St. st Pauld. Minne 


‘ab: 
oratories,. ete.’ Goveruthent’ surplus ‘made 
of rote, dural stainless 


Sees ibe, eck ae 
ge molt Catalan fate. Concrete 
‘ 


3121 Gouth Compton Ave. Bt fouls 


shop jobe 
ioe” to cover: mailing “describes 33 
(goin Adareag Lewin Muchize 7 
Shir Ulan baside ave. Dept 


Motor sales. aiiford. diana’ 
AVIATION 


‘ylation. experience 
sto “Hath Street, Sante 


Research. Deot 
‘ensue Clty 10, Missour 
62 rorutar science 


SRECTIG fax_memtlia, Ames 
Set eq iseran 207 Hiorth Ft. 
ekg. Tle 

ite WELDING, SOLDERING 


mr ilustrave Eai"paria, machine parts, ete. Send post= 

‘Motorscooter’ Sales Sard°for bulletin No" 108. Hinds Nig. Co.. 
$25" Second. Ningwra Pails ZN, 

Show avaliable | "FLUORESCENT @xtoree. Factory prices | AIR Compressors. electric. 3-aiage 

Eyce catalogue Rataraite, 1590 Ardmore e-e, 


‘GUARANTEED new. heavy-duty. indus- 
rial portable 110/220 AG are welders for 


‘Box 4100. Portland 6, 
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PROPELLERS_We im tee 
snow sleds and boats. Ether 2 or 3 blade. 
Hsirated Herature. Standard Aerocratt. 
Fu Worth, Texas 


"TAPS & Dies direct from manufacturers 

Equip ‘at small cost. Write far 

‘Eres price list, King Tap and Toal Co.. In. 
North Attleboro, Mass. 

‘CORONA 1” shaper aitachment Sis 

ater. does ani ‘shaper ‘will 

i282, "Also other" attachments. Pree 

‘Go. Devt. 8. 107-15 


Sist avenue. Corona. New York 
“Machines, Tools, ete 


ree "wersture: “Wayne” Eoginéering 
Steen Gi i 


%o 18", Assorted shapes 
ge. v0 Bese tb & hi 1302 College 


ONDEX Heads for ale Very 


site, Sixty-two diferent” Divisions Used 
is ae 


‘On inthes” up to twenty "swine 
‘milling machines. ete. Ma 


bs cuutetn he Ve 


eS a ie TT ‘ai 
purpouaa Pree Literavuce: Miles Prosucta, 
3332 Ws ant 


ite ‘Sants Propellers PD. 
12 Yi work, fen 
ULAR Saws $1.00 each, 
vied Hat wood cobaiton. 33° 
‘Jermin. B. 6, Box 94, 


GLO Lite” Bobber Release—aliows 
bobber to slide free’on line when the fai 
Bitee--sse postpaia. Glo Lite Bobbers. 2111 
Wooaward Avenue. ‘Detroit 1. Michigan. 
ILLUSTRATED, Catalog 25¢.—"History: 
antiaue Firearms” booklet 39e. Rare’ Car~ 
{idee fist 18e—$40,000.00 Indian Relea list 
gud Photographs 5c, Helke, “Wenona 15, 


elescope, complete 315" 
Gumeer, ‘equatorially” mounted. View 
planets. stars, $19.73, Write Skyscope Co., 
EsiSan Ave. ew Yorn. 


See POWER icine, 1295. 258 
ha Gene ra fete al 
inoculate, ‘and "3 


_ GENUINE polaroid mousited in optical 
glass, 3” (iamm)dises perfect for” every 
ise. in’ photography. physics... petrolog 

chemistry. ete. 81.28, each oF 2 for $3 

postpaid, also 1” (a5mun) “diameters Goo 
Gach vor’ 2. for $1.00, Juang. B68 West 
Broadway. New York 7. N.Y. 


(Recondiioned 
ited Quantity. 


REFLECTING Telescoue Ki, Gomplete 
hed 3 lameter 


a). Ali $8.00 Postpaid. Rosa. 68) West 
Broaaway. ‘New York®. Y. 


tom Avenue. Bronx 56. 


(MERICAN POLICE 
JTC JITSU 
EE een as Tydo-Piereest Senne Tee 
"Priek’ knockouts 


CAasT aluminum hand ae 
Jointer. Plane any thickzess over ips, Ti= 
‘workmanship. 


fakes Junta a 
re tr aPARBELLS! Catalog! Dur, Barbell Co 
EN" Suniel Bre “Rideewood, "New Jersey, | 33 Seen ay. Lynda 

Swat Millers T NEW" Low Prices ures Barbas 
cnc Hendatocis compounds, Machine | 405 Martiniaue ala os ean 


I: Vermont 


BOATS, OUTROARD, 

‘MOTORS, ETO. 
FULL sive, cut to shape boat pallens. 
niteprints Thabe feet Htuntated “Bula 
sae fein}. How to Build 


TELESCOPES, Microscopes Uindcilagy 
barometers bosks! Durell repaies Wi 


fiance, Lists fe 
‘msterdam. N.Y eee 
om COMPOUND avai wal 
made, Lenses. and instructions §3.00. in 
Rfuciigrs glone ie. Car! Jamer. Manor 
‘ule. Rew York, —____ 
PERFECT leniei_andihatFuel 
making astronomical 
#50" Soo $390, 400K 
sone’ i0¢. Carl Jamer, 


DOGS, BIRDS, 


thems simp 
Tina sauickiy sDitiereat sccestul 
Sfatem. ‘Wutsou. Box 54. Oneseld. NY. 
(ACROBATICS, — Sapabeange p= ei 
talsato Wille Power, #3) W. Vine, Wala- 
it_ SFOnTING GOODS, GONE, —— 
FISHING TACKLE, ARCHERY 


ANCHORS ‘av 
204d. Bemicsteet, 9) 


saa U.S.A. Discount to’ dealers 


Aneey animal Nanton pais 
ery equipment. is products, 
Popular prices Cutsog de. Latest: 
trated. Hand. Book “Instructions 

Sid ‘shooting. "20e. “Archery. 617A So. 
State. Chicage 8. 

‘SEND i6e for at 100_new and Geed 
nine. Prayeedhs: Wiimar’ afinneso!a 


“MARINE conversions for Ford and Jeep 


‘qnelnes. Catalog ie Lehman Manufactur- 

fhe. Company, A. Newark 2, 
New lersey. 

it HEiig) Complete, mate- 

“Deltacratt “Junior 


dls and supplies. Carmen-Brongon, Marine 
Bepartment, Mount Vernon. N.Y. 


Flor 


AYA Blueprints. Deluxe Modeig— 
catalogue ide, Viking Kanoes, Merrick. N-¥. 


SPORTING Goods. Pree Catalog. Dare 
Company. 140 W. ding N.Y. 18. 

BASEBALL Fans—lor $1.00 make thie 
pew pitching device Practice batting in 
Back dard. Duplicates curves. Delivers ree 
lation baseball every 5 seconds. No Field 
Ing “Plans $100" A. Rankin. Route 4 
Hagerstown. ‘Ma. 


‘SPORTSMEN! Bulld Kayak from easy 
construction Kitt Literature. Kayacks. 
Dedham. Mass 


cal0Qh FISHING Secrets” Baller Career 


a 


“RAISING Rabbits, Cavies, Hamaters, 
ating, isa growin aka profable 
‘Descriptive 


“GUARANTEED Chin-Chin Giant Chin= 
cnilla fabbite. Greatest. amount of del 


flock, We buy 30 
{nrgeit breeder’ Willow Brook Farm, Mit, 
ravilie, Pa 

‘$280 MONTHLY. Halting Angora Rab: 

a Particulate free, White's Rabbitry, 


TEAL Giant Chincha Raves Ofeea 
by. their originator. ‘Free details, ‘Stall, 
Pearl River, N.Y, 
$2809 EASY raising angora rabbite. We 
mareet put. Contract, particulars 
veoas Shryer st. Paul 8, 


sFanteed. Prelabei~ 
lustraed” literature 
‘Bee with uted “plans ‘3h 00-| completely 
Sutomatic. Hansen's Rabbit Institute, 138 
Biller Ave.” Sait Lake city 6. Ulan. 

FOR Sale — Goonhounds, combination 
trechounds and high clues foxhounds, Rube 
pithounds a peciaty. "Raccoon Mountain 
Kennels, Dures ‘Thomas, At. 3, Albert 


Eo 
SES Re Serre 
SPL eae, ita ae 


Dept: Soin. P. © Bo 1808. St- Louis. Mo. 
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RAISE Guinea Pigs Make money 
home, Big demand. Booklet free. Taylor, 
‘Box i268, Hapevilie, Georgia. : 

‘ST, BERNARD Pups: Champion sired 
beauites, Pranklin' Young, M3, Rives 
head. Long Island, New York. 


Getalied instructions "Florida “St 
House, Bradenton, Florida. me 


“Sontutass eee Sane oz: 
quienes aa, Sa Oe 
oe eit cas tek 
perience neceasary. requires ittie time aad 
ile pare ane 
PS Ener hata 0 


“CASH in on hard water in your 


‘START Back Yard Perennial Plant 
Busiuess mich more Proftabie than Gin- 
Seng. Instructions “$1.00 Richland. Gat 
dens: Martin. Tennessee. 


BIG Profits Taking Subscriptions Por 
{ui Rggazites, Agents Confidential Gata 


BOOKFINDERS! (Scarce, out-of-print 
unusual books.) Quickly. supplied. Send 
very Hills, 


Ragis cllton, box i371-Ps, 


EDUGATIONAL, Books sold cheaply oF 
rented for small {ee ‘Books bouglit, Mon- 
back Fuarantee. 3.000 Bargains, Catnlos 
‘Gourses Wougnt,) "Lee Mountain, 
Pisgah, Alabama, 


iden Hamsters for fun and 
prot. $5 pairs Hathaway. ov Deerfield 
ver Sprit. Maryland. 


MILK GOATS 


Ieaing magasine ase Dairy Goat Sournal, 
Dest waa ee 
FARMS, 
OTHER REAL ESTATE 


‘GZARK Lands for All purposes. Actual 
Tie tans” Sache aaa ana “0 


SGTROUT'S, Green: Farm Cutaiog--Over 
2600 Baryains--morey+makere32 states 
Goant to Const. Malied Pree. Tell us what 

iu want, When? ‘Where? Price? “Terms 

fe wil iy to ‘nave yo The ae Money. 
Setoue Realy 88-20 fin Avene 1 

Hansan Clty ¢ 
Mo." és) 8, ‘Spring. ‘Los Angeles 13 Cal 


Becersbure. Fla 
‘SHELL Tan 


ae Box 1685, ‘Riverside Station, 
A EAEN Mouey AU Hoist With TyeeRrieeT 
gdstession Eavelopes Cculary FyRINE, 

Boe 


SeGrines detals also ae-Page 
Moneymaking Opportunities. Ace 
13. ‘Birminghatm. Alabazna 
SEASHELL Jewelry and Novellies easly 
made, Pasciuating Hobby or Home Indus 
fey Tilustrated testruetions. catalog 3 
Frlusls. Dept. G- 4657 Woodside 


NATIONAL Geographic Magazine, 1808 
$240," Any “sue. Periodical Service, Box 
ay Books 2c. Pive—$1.00i Free 
bestnlogon koh, Sone Vale 3, 8-Y, 

BOOKS! (out-of-print, sgaree) aulckiy 
supplied.” Send Wants, “Spotignt. “Ia 
Brondway, New York. 


_ MAGAZINES Business Votational, Diz 
io Seridiat Aeia? ine ye sist, 
Gommereial” En 


ONQREING with Uexicns 72 pane fully 

juntrated. manal ont, 

Washington? bch Pompe: X 
“ATOMIC Energy Tor the NonsPhy¥icit 

vy the Beience Raitor ot che New York 

ald Tribune. Curdboard:bound ei 
Gir $2.00. Rubin: Vi48 Grand Coneourse, 
New Yorx city 


NOVELTY. Manufacturing at home ie 
table. ew. exible molds. gyal 
Sete To8 rey Btu Pitsburgn 6. ‘Penna. 

 REBLUE Gat Tactor 
‘outtit 90.98. Gunblue. 


‘WANT A Farm Of Your Own? Good 
gach efe available up Canada at comparae 
tively'ow prices. Favorable, terms. Why 
ot write for Information today? Thaieate 
the Kind’ ang sive of farm, and the prov= 
Ince in which you are interested. address 
Inguury Yor Rcremwel. Canadian Poe 
‘oontreat 


cure, Richard 
«Hollywood 


MAKE beautiful mirrors from inexpen- 


sive ‘window ‘No special ‘equipment 
fired Details Pree. Tes-00.- Box 
1e9-8E- Wilkes Barve. Penna. 


se ot, el oT Sea 
ae 


Block. Winniper. Canada, 


‘ncZBS: We, ste, sain, accepting ai, 
agniod pubic bon 
Pesce ene, complete tally ate" (re 

ded) Chants Pabishers Service: Wen= 


‘p HOOKS on Horse Racin $180 ag 03.0, 


woth. big value~only 82. Satisfaction 
Fusenteed, Pree upeature—write Charles 
i, Bepulveda, Cali. 


i Bot Gea 
‘books on Fe= 


| YOUR Healthi Lite i 
nealth! We have sintvelous 


Buveholoes, Bet Write today for ree 
ese 20th bureet N.C 


2 Gh Sain SOA. Bhusiog Gaile Ora 
tng Land Running Waier Warten. Coun 
ne nia $25,00 per Acre. Claude 1. 


cant. plagues 
‘Sempiet A To 


ahi 
‘hovelties. ‘bookends? “Pree 
‘Hamilton. 19. Ohio. 


‘south Royal Avenue, Front | “SEA Sheil Jewelry. Free instruction. 

i Werts, 1025 seth ‘Oakland 3. Cal 
LEARN Mal Plaster Casting 
Materinis, “urnisnea. “Particulars Pree 


ios 


POULTRY AND SUPPLIES 


Bator tit, W. Grand, Oklaboms city 2, 
Owe. 


“"RATSE turkeys the new way, write Tor 

free information explaining how ‘to tak 

up to 4000.00 in ‘Your own backyard, 

ddrets National Turkey Institute, Dept ‘87, 

Solutnbiis, Heansas, 

TLL PROFITABLE OCOUPATIONS 

{DETECTIVES Bara Bie Money. Rxcel- 
ant opportunity, - Detective 

fee, wite, Wagoner, Bo138 West 86:0, NY. 
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USTOM Made fable hobby 
CUSTOM Made jens. prostabie hobby 


| 197 WHOLESALE catalog and 
0c, ‘Latstiaw Sales. Sunnysige-C. toglane 
polis 44. Taian 

T ADULT ook. Revealing 

sMlustrated:  36e. Keown: 
BADULE Roala, Catatow ana gambles Te 
Baker Serv! ‘biocleveiand 6: Ohto, 
"ARTISTS Pincupt- Gorseous models 
tahlaliing  greaittakine poten, Set 33 
Dlctures "41,00." Baker’ Service. Box” 1840 
Breveinne 6. Onie, 


ies Prices Catalogue 
rac 


tions. with many years experience. These 
or ve ela istorma 
100,000 000 


feu. Dept. 2. Avenida Cuba 418. Lima, 
Peru, South America. 
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PREE pareain cstalogue cf, adult book 
buyers. Kissin, ‘Madison Sq. 
Bin Rew york Gigy 


BL MAGIC TRICKS, PUZZLES, 
ETC. 


FREE, catalog _maeie, 
chests, Sot Branch bel 

{AGICIANS". Oumbiers’ secrets exposes. 
coat, ce, Punchbostes, Gist bathine 
Sits tte! ook Go. Bok @r, Bt Luis 


“MAGIG Vanishing Gard”. Throw it in 
to ait, it completely disappears, reproduce 
{P Tater ‘trom spectators pocket, Busy to 


juaaies. tricks. 
ile, Pena. 


Go, “Complete age with fhagic "rhe 
iglcian, 2iga-D, Kensington Ave. Philae 
‘WORLD'S professional a 
mith latest (rick, 


arene 
shop, Keeps you in tot 


509, TRICKS! New 1946-7 edition Doug- 
as taznous ‘Cat 


‘Maeicland, ‘Devt, “s. Dalias, ‘Pesan. 

‘THE True Secret of Ventriloquiam. Bree 
booklet, GQuackenbuch, Big Flats, HM. ¥ 
‘PREE| Large Catalog of magical appa 
ratug it you. remit aie for“ MAQHO 18 
FUN" magazine, Mobbins Co., 132-7 West 
‘Gnd street, New York, 
CIO ELECTING Stunts. 10, volta, #1. 
Gutting Sons, Campbell'3, Calle. 

oy 


MAXPNOTISN 25, Lesa, Cougs 
aba ‘lusion, Hou- 


MAGICIANS. pin 


RGIS ta tha ie 
ea aa = 
ea a 


Sarton OS. Hamilton: Mociana” 
BEWILDERING Hindu Mys 


log! Postways, 83050% 
READ te Pa Pa Monthly Magarine for 
paieilans “oony ae ubseripttons 42°99 
achin. 14 Ofand, Brooklyn 1.8-¥, 
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28000 DIFFERENT. Je-5¢ each Gorden | 
Davison. Box 119A. Manchester 

‘CHINA 20-Gulorfal ‘Mulorel Sapa 
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he unused commenoratives before 
{HS inctuding Consmblans. ‘Bicententiais 
Parks,” Price $1.03 approval applicants 
oa stamp Go. Albany J. N.Y. 
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Schoo! of Piano Tuning. Box sb, Harris- 
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‘SONGWRITERS: $100 Cash Awarded 
Each Month Por Best Song of Bonk Poem. 
Mejodies supolied "Without Charge By 
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fateractive 


tetas. rt 
offer. Song Service, 331-) West 40th, N.Y 
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Write ‘today "for siree information. “Bing 
Products #8X20 Broad. Boston 10. Mass 


MOLD-MAKING. Plaster ci 


Manulactuiine®” Howard Rob nO 
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BABY Shoes preserved. Formulas, i- 
structions, $100) Novelty Bronzing,” Bax 
eH Bark toa 


MAKE, stfaiwe —plastics—te 
Makes. durable attractive Boor, 
Bulla: with ‘waste~Save half, Bais Lab: 
Statory, Oklahoma City 

3c BRINGS you lots of Mail Catalogs. 
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eeded. Earn 840 to 490 weekly apare time, 
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‘Apex Plastic Products. 1915 Lunt. Chicago. 


‘MAKE Shell Jeweiry—Easy, profitabl 
uluntrated boon Tntfuctions” ge Pree 
ie: Foran helleratt Go,, ‘Hox 


aa 
NITAMING| Bie Sellers! Guaranteed 
best! Your labels pr: Swearingen, 1305, 


Los’ Attic. 


een 

fa ary Sa Hater en 

ioae havea ery fe 

se Senin Geter ba 
srg Pet 

Ser ES a aR wht 

Se bot outa ea: 


‘wood Bronze ‘Supp 
Dept. 112, Hotiyee 


‘START home business. Collection Prof 
able Plans. Pree Particulars. Twin Parks 
Box 4606. Dallas 


2 


‘California 


RUBBER Moulds for casting novelties. 
Latex for making ‘Molds. Use tharvuehiy 


Make 3 Dimensional Pictures at 
‘igstructions. and. materials “ture 
Particulars. free. Pixlated Picture 

Gtishema city «Sule 
ian 


EWI, 


MAKE $6.00 an hour 
mowers Detalt 10e, Angie 
Binghamton, ¥. 
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SEWING Machine Repairmen make big | | MANUPACT! 


‘Mail Dealer ‘Corpus 
ohtiath eans, Monthy Pian ‘ip. Tore 
ulus.” Year ‘Taree 


aT DISONADED arises waiting Tet 


ie cee Ac one | Cee ae ‘ roar oa 

forwood. Ohio, —__—_ | ~— PRIZE Contest Fans FIREWORKS. Big di Free 

W OPERATE profitable mail order busl- | wards Encioce te staih st ay ec sty ast 
East ‘bax 


nese Write, Walter Service. 4150-1 
feiand 9. Ohio. 


mMETALIZE baby shoei Learn this 
money sminking Business. from! Ni reas 


Feeoghized consultant. Get. "know ho 


‘money Evenings, copying and 
duplicating cone cartout fot averse, 
Aabervice. Aruyle (2-8) Wise. 


59 FORMULAS, PLANS, ETC, 


tr a. Tory 
ieee. Expseets, ucts Desciptive. Booklet 
a Valuable Une Naat publishes! | See Jace idea Detain tees Amenean | free. ‘Bite Co, 420cA Grand St. KY 
onic Saetees Aids 
‘PROFITABLE mall order Bastness can be 
nit Detae Free, Box #i-B. Seaton Ht 
iiiaio tN ¥ Tampe 
"POLKS—Do jou want gn Independent | _ SHELLORAPT Sells) Have fun making 
income? "Then ‘send’ tor full pe Ricans Cereal heweny Makemascy | Ave. Brooklyn 3. WY 
fr ‘To. Bo Spare “NEED Chemists? Pyodueta duplicated 
Zora Atay Copa Beli 
Gompeny_ Ivania.”* 


Frade secret. 
. 885. Kingston 


EARN $126. weekly at home. si brings 
samples, ‘details. “Money back guarantee 
Box .¥.C. 


ify, Covington. 
iw MONEY MAKING FORMULAS — tales Best analy 
ya ne 7 | Poe eshingioa. git frau, aes ieee 
Wik on contents averted tn | E-elfrt, ugineering Bulldng, Chicago 


ests, “1600-A Bast 
LADIES. Want 
write for 


nasil “STEW guia pique Clea color Onat 
MAKE Perfume, Make Money Pree book | _ SHELLCRAPT tna vwitnous “Bea 
fe Ad or ne eed ee em 
tou of compet Seti «35 ior somite pote 
ang de oung ite Gun, Sats 
Bap ee hos NL, Renweinie H 
GUARANTEED. We are America's oye 
terial. 5 minaies ven lastic supply house. Write for fr 
Bane a tes, Sotiris oe | ESA RAN ee fa eset 
be BE, ee oe Hs i - iealaiiaaiiegpeaed 
“TIMELY Tipe Mazina” Paulding 
‘ohio includes troneymakiog Plane ESE 
Siathensopperumitie montaiy Vee ath gue aie 
a era vering mer | Darah SOPH main’ oet | Taha lt 
mite Han Dalla Rath Wasser, | ““GET ahead Gnancially Conpiets Soe: | Gemeente AntineN. fool 
= qqee Goutse 13 shows howd lesson th: | PlusOS, BoP te's, Somer eS 
we FR, BRING, ating erat dv | Sane ic, Ses bias Cesanes Re: | | PLAGEICN, Fre Unt Swine Mure Bax 
rips port. N.Y." 


7 aa ‘Big oney 
‘ wf acer Ob sab 


en en revalutonary few cipcor- | ,_A Business gf your own! Go into burinen | Dent. Pais OMS. 
Fas ase IhEtapod er pat | (ed Were fer ak ee Ree | riage Goer, Ca, 
ew ork i | ele 168 Bh 3 + 


“THERE 
pairine Cuz Battertn! 

Runction, Colorado, 
QU own I Hie fon & ake wr war 
ma easily Dose 
couch you eet "you 


4 
a 
2 
a 


ine chu “Workin With 
Plastics a a 25. oe 


i 
nm 
$4 
if 
if 
28 
eH 


book.) Modern Technical 
Devt lS. 58 West tind Street New Mork 


‘MAKE money assembling our 
gated plaric Eis “Garni i 

og" tree. Pabros, Station F- 
Buttalo 12. N.Y. 
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IT's new! Every Auto owner will want 
ty 


FREE Offer—“A Handbook of Plastic 
Jeformatson informative profuse ie 
Tustrated.” tion-zechnteal booklet 
sands sold at.s0e. Get yours Free Write 
or detais arnt “Spectaty ‘Co, 8108 
\Fwood Blvd. Hollywood. 21 
SPUERIGLAS age preot all RE 
reags xcelien! Batvnge’ 9140 tb-" Ce. 
Eieat,” Dyes. Jewelry Pindions. “Speedy 
Bervice.'Nocharge for cutting to specif 
Gallons. bree Listings ovate Plastic. Box 
366.03: Broo bz 


Ss 


a ic cas “AND 


‘and apparatus. outfits. for 
‘unenting Send. de for Fetall 
oestagianed isi" gat, Winn. 

14'W. ard Bt. New "York 


pie ae ‘Supplies New Caialos 
196, MelsGlo Chemieal "Co., 268 Fourth, 
‘Avenue, Brooklyn 19, N.Y: 
{rGHEMICALS, add apparatng for udu 
‘and private 
Sompitte suppl service for corn oungence 
choo! students. Send Se for entaiog 
ACR: Bini Spy ob. tte ‘i, Bape 
Aven Roches 


NEW 
Chemicats and ap} 
S000" tema ‘with lustrations. 
Bena ‘soc standard ‘Sclence sap 
1232 No. Paulina St.,. Chicago 
HANDBOOK for Chemical Experiment 
Vumdreds of experiments: Ulustrated: 
‘Experiment Booklet. 8." Supply 
jpg. Be. Reusing Seieniife Co,, Read 


yaiek chemical 
Box 4ST, 


ETCATS, once gua. a 
ones Sea 
eee Ee ghey "nae 
Year ibe,’ fet” cheats 
Bsa Bint" aie Eafe" via 
LADORATORY supplies A Wholale 
rica tent, ly, Aine “Gea 
Sakae ist? Stihal”eeie 
So Atle sb We Moth 
Berea tt 


HELP WANTED, 


‘Fan Proguets De 
EARN Up To $400 Month part or. 
‘uone keeping Dogks. for, smalt rms. sim- 
ited Sate ete Taa-Baver System. 
ae 


‘Columbus 6. Obie. 


rut Ent 


“Goo. ‘ing Business Silvering mir- 
cee Er ea Sia a 
gaetieas Sema 
Pe 


‘pLIOK,after-war lavots: Start gxn bast- 
Theme, oifce. - Booklet describing 
Coliclion ot 87 Tegter Plana” free. ite 
Co" Si Grand St. New Yorr 
“AGENTS 300", profit selling genuine 
fold window letters: scores and ofices. Pres 
‘Simples. Metallic Letter Go.. 437 N. Clark, 
‘Shingo, 


SELL Greciing Cards, Display Signs, 
Pictures, Books, Novelties Big Profits. Bul 
Tetia Pree, itco, 432 Nort Wells, Chic 
care 10 
g|i eee Taitiajed Tadividualized 
2oue emblems to chocse 
is, Weite. today special outat oder 
ast Specialties, Bow 1425, PS, Provi= 
fence. Rhode Island. 
AMAZING New Zipper Shoe sells on 
safbt Bie profs tor salesmen. Leade Une 
lenald stvies ‘Territories open. Get 
ple Outht, Write Victor Thomas, 
Dept. V-000. Chippewa Falls. Wise 
‘Soc PROFIT Each $100 Sale, Sell Pos 
tive ‘mothprouting. solution to 
Stores. agents 


AT, Mome—Your own manufactur 
bitiness: making popular $100 novelties 


Bertes Fo eel eee ‘ay 
Geka, Sek eal Eas 
land. Ohio. z tate 


81. STARTS you in business Sell DeLuxe 
tas OS woot erining. "Gone 303 
Saly $200 per doven. sou wane, $2.00, 
Bouent Send“#3.00 for, special introduce 
ery ger two Deluxe tien Catalog com= 
ele ise Pree. Philip's Neckwear, 20 West 
End at! Dest oak New ore 18 
sed Window Sign Lett 
Larue. Sizes Peuny Bach, New Pole 
Aagy Benue gree Samples aie. 4 
Chicaco-20. 


| MAKE money in your spare time! Helps 
turnlabeg. aay salen Volustary repeat 
“Libera fate tor 


cracker “Gaver Bony “Bie Prost 
Free, Uco, S001 Irving ier a 


Bept! CRIN Wane Si, 


Toor Oat Who of wen, ae 
nae eine Rela peal 

S2iat pientanlE yatta 
enSPRR, Bacet aa 
fi iaecieg ones pate 
See eee wilt 
So tae a Sie 


'FREG! Latest, lame Opportunity Maga 
sine, Salesman's Guige ae ontrbes 


Sees 
SELL Persgnalived soap. Name on every 
ake, deal Yor gift Gee sample oer. 
Susie Se, ide Branbwie 
Gai aie eres aaes & a w 
ACL Mle Go. Hartington, Bebe 


BUOY Weim ime secur, coemnening 
beri ide pnd auabiuy ecranee. Writ 
Reliance Life g Casualty €o.- Dept. 1070 
Phoenis 3 arvana 

WICK, Prost selling full or part time. 
snalvicuaiised Buckler ets 


selling utiit offer 


Seder 
Hook-Past Co.. Dept. 4. Roanoke. Va. 


Main’ Kansas its” Mo. 
GIELIONS want toot comfort Amazing 
‘Seesatfonal ew aieh ‘sp 

he uke hoteares. Experience unnecessary, 


Complete outilt free. Special deal todistetbuc 
fers. ere uenagere Write: Colt. Shoe 


Gomipauy. 244-66 Purchase. Boston 20, 
Seas” 


Purehase, 


Sa coanrasior Droeged aia 
guaranteed. line of casmetics. Bex 261, 
Arkansas City. Kar 
‘ADVERTISING Book Maiche—Ci 
98 Political Campaigns. “seit Union, Tebals 
natehes. Cuts for all businesses and polite 
fal parties—Free powerhouse selling kit— 
ow “prices protection guaranteed on. Tee 
a "esas Commissions Superior 
* Dept: Por, 7300 Greenwood, 


© BEAUTIFOL “Weal Engraved” Brass OF 
‘Alumillte Nate Plates Past sellers. T3c— 


Sp inataraiT Mak good monty 3] 
selling new tine Plastic Tabieclot 
Women's “Aprone!—Also novel. Ex 


dered Cotton Pillow Cases! Write for "n= 
feresting’™ details Royalty” Sates, Box 


3200 FACTORIES offer you New Fin 
your. pick. ainacing 


ofits all found. thy New 
Aeenis’ mhuyiae Guide. Getaln tree. Clans 
Bob Go. Ellwood C1 


Ti South Pea Phila ti 


| GREETING Caids: Easy money” quick. 
Free. literature tells all’ Rvers, Elmhurst, 
Y. 


“POWER Lawn Mowers ie 

Deltered: Gatalow Free, Rotacut M2018, 
x Sonn Me 

2 Bilver Detarniaher 

iatatraale Bue eat 


tea 


Goulars FP. stewart, 


P.O. Box 092,” Miami Béach, Florida, 


Sex of ‘any ‘plee e e 

Sripart time appartunity for Ble Eafnings 
srichout linvestanent. Pree details, Gettame 
Ee ‘Company, ‘Box S427, Philadel= 


aba 
‘$204 Dozen. 
Moises Roarigues. Kpattads 2497. Havana, 
Cae 


«PAD! 
a2! ADTGS a9 postpa 


“AGENTS. Substantial profits. Repeat 
order products Not mere ‘Job but oppor= 
finity establish steaay. ineome Adaitive 
Lubricant. Limitless eld. Factories. Av 

folsts. Service Stations. Fleet Owners 
‘write Klager Od Company. Latros 

wise, 

WONDER Cleantr—tiee sample? Other 
scnueual babble bath— Glas 


‘AGENTS to sell Gc Corona cigars beat 
valge im market $2.00 per bux Gf 30 post- 
Fig Bis'So Ce. SE Mata Stee Bore 


Teme oy ie 7 SS 
ee ated 
ES Eas set nae ae AE 
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making over 
Foo. weekly, Por details write Schaffner 
boratories, Dept. PS-2. Pittsburgh 2. Pa. 


EDUCATIONAL 


SAVE money! Enjoy interesting hobby 
brewing, beer at home, tial ture 

Blsher instructions, Send 1.00" 5 ‘Selentifc 
Publications, ‘Box 317. Back ‘Bay Annes. 
‘Boston, Masi, 


LEARN Commercial Latiering at home. 
ascinating. iucrative eid. Free informa: 
{ien: Joseph Jones. 82 Broadway, Colum- 


300, Money, Making, Deu. Plans—Rare 
formulas-"Sehemes “Polio. Pree." Formica 
Gompany. Box $1.1 Dayton. Sale 


julgher sells wholesale of 
Tor ‘Franklin, SyFa= 


ve00 USED CarTespandence Cours, n= 
300 EG Mig’, Elmslord N.Y. 2, 


LANGUAGE OUTFITS 
22 ANQUAGES, ‘by Lineusphong. Rus 


JOKERS Novelties and Tricks Agents 

‘gam quick return. Det 

Magic Products, 36 Sixth Ave. N-Y.C. 11 
“IMMEDIATE Profits! Collection 137 
Business Plans. Booklet Free. Twin Parks 

‘¥iBox 4000. Dallas 


AGENTS Wanted Tor our Slot Machines 
‘SNety“town and community Seu to clube 
Sand homes. of start a route. Webb Distrib 
tia os Bape Pab'@ So. edee Ave, 
Chicago 2. 


VETERANS: Pileht iaining under OT 
Bill. Private. Commercial and Flight, n= 
‘Structor ‘Ratings. Write for Information, 
Gottschalk Schoo! of Aeronautics, Adrian, 
‘Michigan, 

‘CHRISTMAS Cards Olft_Wrappines. 


SEES ES pO gS 
eRe 


ise Pilih “Street. Phi 


PROFIT Selling suet ‘Imported Brlar 
irect to Consumer. Terrific Values. 
81,08 each. Betas Abbot Pipes. 


100" alin Grepie cad ar 
Bom asorimenta, ‘Details and “Assortment 
ent fom approval, Giogian. sis East 4sth 


TED Sa aa Gare 
white for new low wholesale price isto 
items. Latex’ Products. Company. 

Box Ar Chicago. 
"HOUSE Numbers that glow ia jhe dark 
yuumino ree mir. wants 
fac fonderfil "new 


fon MRiet 
Tans to restaurants. storen,of- 
factories!’ Pree Catalog. Precision 
euloment Co. Lone and ‘Schubert Ave- 


S GnGRADE SALESMEN 


$85, $355H Yochiean eniearo tit 


Tnatitute 
Park Avenue, ‘New Work 1 


ease. 
Dusiness offers permanent 
Denutiful surround 


i eee a 
Res ee Pere ae 
ie Scone SERVIC 
wage ker ri ce 
of SAT AS Tas ahr 
See eine eae 
i Ron iraees ated et 
Seale Satcher 
tats 


free on se. postenra No 
gbligation. Comte Wiens Bervie Tons 
Sith St. St. Louls 2. 


5 Sisivee SERVION 


ition educa 
jbjecta bourht, 2015, 
“Satinfaction waran 


rented, “enchaneed, 
‘Compete Tnformation und 100-pare 
‘Dareain, 


iiisiatea ‘eutaion Pree! Wrlten 
Nelson ‘chicago 5. 


MAIL forwarded from the Oral 256 
each, A. Kerry. Noel. Missour 


Sunrantee. Complete 64.95: pox 
‘otc order. Velg Pub 'Go.: Room aot 
iadieon Ave. 


changed. 


FIANG, Thing lated” el 
runer 95 Boware. Reese NOH 


aolEW YORK ndarese. Your mall Face 
warded. Confidential. Pree detail 
THI-R West 4nd. New York. 
INESS Representation. — World's 
prineipal cities. Associates wanted. Uni 
FeraaisSA. Butler Building. Chicago 1 


‘USED ndence Courses and Ea 
cational Books Bows Sola, Rented, Cu 
log “Free ‘Educational Exchange. Heaa~ 
ft Alnbamms 


“AMAZING. dal 


Boks taimaue Pook 


Be Reton Manufacturing” company. 
pau 2 Man 


Sime, "You can practice 
while studying.” Write for free catalogue 
Tmperial “Fechateal institute, ‘Box #13 


SIMAEING ere 
iting | quick cast 
BuliderWioo. Water. Box 364 = 


Paces. Stick Like 
ed 


ee Ge 
Seats 


sodlates, 120-SA'S. La Salle, Chicago 3 
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CHICAGO Mail Address” Suite 6 
1205. ta Salle. Chicago 3 Il 


chatige: Dept HE tan Hi of oh: 
TALENT. Test Pree. American School 
commercial Art Box 800d" Dallas's, Tex 


SPANISH. Learn at Home. Wont fasi- 
‘Write Bos: Bia0 Berri" Montreal. Consds. 


od ental 
tors, PO. 


ing 
Flals. Write Now. Lawrence Publications, 
Box 22-0. New York 23. N. ¥. 
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LEARN sign painting, be independent. 
Signways. 4063 W. Brie St. Chicago 44. 


YOU Will Like our Quaitty: Samples 
Mail Printing 693. Danvers. 


31 CHALK TALK STUNTS 


“RECONDITIONED Typewriters, Printing 
Devlees, Olhce Appliances Supplies Dixie 
sh King. .C. 
Us KUSKER STAMPS 
3 LINES 40s, cushioned, indexed 50e; 
fignaiures 83.0, Print-Right, Wauwatvsa, 


| PRE Stamp Pad 


Tet from pia 
utacturer. Literature free ee-Vall Press, 


Box 1242, indianapoils 6, tedlana. 
0 PRINTING OUTFITS, 
“SUPPLIES: 


> Huprinier #235 Samples i. 
1 Walden: chmbrigge 10. Mass 


oFoue' Made argane ris Rune, 


rte Tine tr ig or 


PRINTING “squjment, 
Sompigt, iuuntruied supply ‘ook: 


piles. Bend stamp for 


ed 
sia ‘ree. Noveliy Shop, Downes 


printer’ publier goo ales 
Tonawanda 12. New Yorx. 

INT At Home—Send 10s for Gata: 
logue—fype. Presses, Supplies. Barnhard 
Go.6 Columbia St, Newark 6. Nd 
109 PRINTING, MULTIGRAPH- 

ING, ETC. 


QUALITY feet printine at low prices 
Drintine at iow pe 


‘dependable. service 
Poet sy fosi-O igtecath Ave, 


- Maltigraphing 
tine Company. 
nh Newark 3. 


sSHOTO-Onie aE 
Eat Tree. ane 


eiiceas eh trees i MESES 
ran sf ree 


fiwney, Penna 


enter ‘shoulg take to 
‘de Beavers. Registered Patent At 
formers, 340-4 Celutabian Bide. Wastine- 


“INVENTOR’S Guide™ free on request. 
Frank Lederman, Registered Patent At- 
foruey. 194 Nassau 8t., New York 7, N. 

INVENTORS: Avoid unnecessary "ex: 
pense. Write for ‘Iree booklet explaining 
Row our Consulting ‘snd advisory Service 
cca aasist you In deriving greatest. proht 
from’ inventing, Instituce of american In- 
Yplors, Dent 30-8 sds eye St NW, 
‘Washington 

pRATENTED, ‘Canateatad ventions pra: 

Jovee Humphries, 1428 Land 

Ue Bnils 2. Benn 


INVENTON'S Guide free on request 
fami Gedermsant Rewitoreg Patent A> 


3 


torney, 194 Nassau St, New York 7, ¥. ¥. 


Hon," esarrow. a 
Rewiguerea Patent Attorbers: 
for Building. "Washington 1, D. 


oe 
Sire 
setak 


aay. and 
Tavestigations and "Opin 
and form "Evidence of Gon: 


om Ciavence A. 0" 
 Marver Jacobean, Regirered Patent Ate 
fprnern.?72i- “District National ‘Bide. 


STRVINCTONS rot "Rawal ages: 
ion form, ‘contact Cat) Mier. Bogie: 
ffiea wate, Atrney, Woolworth Dut 
Be new Yor 


sATENTS Trae manta Tving Lbe- 
catkins Sie Mckactien bige Washlor= 

PATENT.—Protection_for inventors ae- 
talieg information and steps fo. take to 
Secure patent protection for yout invention 
ile Sates romps witout beatin 
Registered Patent attorney 1-0 Meri 
Baligite Washineton€-3. & 


Washingt 1 
it Mepmeee 2 gama 


g.. Washington 1, 


NVE There is a 
egal way to proieét your invention ‘wit 


Ef ‘Washington registerea patent Attorn 
‘former patent fice exaiiner repre 


Drovecutes. your case.” Patent 

es $8.00 Invention record 
Hotton Patent sro 

Enabisned Voip, Depts’, tt 

Street. New York. 


Sear euch capi 


“HOW 
‘Step by step procedure from iden to ord 
Gee tree publicity--avola contly mistaxes: 
Mai $1.00 today t 


‘Standard, 340-8 Ver= 
mua. bos Angeles. 41 

sntions withoul big @x- 
pense! Booklet $1.00, oF information free. 
Barry Enterprises, Wsolb Oxtord: Berkeley, 


sieaiart cineca! “By 
ia a ose 

{rae Fa 
Sr era ae 
Poh cts ahhh daa, tna 


os FOR INVENTORS 


SUT Printing Costs) 1,000 ofaet 65 xT 
printeg 43:0. 9.000 418.70; tanger uan- 
ties leat 48. hour detvice: samples. price 
i 8 Haelty’ SSinpaiy Fa 


100 Poagpaid Envelopes” same ace 
28 eer 


1009 BUSINESS Caras $245. 1000 63 
Envelopes $4.96. 1000 ai Letterheads 
EER ag sie ee 
Yee. Madison, Obio. 


York 16. 6. 
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PATENTED, unpatented inventions 
wanted. We have tremendous lists of man= 
Uacturers “who may pay cash. royalties. 
Deveriptive bogkiet free. National Lavens 
Hon Service, 1404: Mitehell Street, Oak- 
ana 1. Calf 


SPEEDY 1” Motor. runs atop flashlight 

cell! Parts. tnstructions. Se Fonskor. 

55-8 “Amboy. Pert Ammbos. N. J. 
BRASS Gears and model_supi 

the inventors. Sena 10e for catalog, Dleroe 

‘Model Works, Tinley Park. TIL 


WANTED; Practical Inventions by Mai- 
ented of Unpatented, Jen 


‘Dept PB-6. Es 
_Briggeport 5, Conn. 
Patented or 


Howard ave 

ENTIONS Wanted, 
Petdlog inventors ‘Exchange, Dept, D. 
Eattiord 1) Connecticut: 


ILLUSTRATED Railroad Catalog O and 
HO te. Refund Coupon Attached. Lionel 
find “American iver momhiy fists upon 
Fequest” Tri-tor Hobbyist. State and Reed 
‘Roads. N. Dartmouth, Mass. 


WANTED: Patented wood. metal tals 
machinery. for manufacture 
may FO. Box 633. Manchester. Ni 


of your patented or unpatented inven 

Vous, quickly and inexpensively. Write for 

free information. Instituce of American Zn- 
‘Dees deed, 1936 Bye St. N. 


MODEL engines—steam 
World's mont’ fascinating bobby Build 
them: ourself in your own shop, usiog 
Your own tools. Send ten cenis for Uluse 
vated catalog listing world's largest selec 
Hon vof "muplature “engine "casting 
drawings, ‘Mcaged Models. 1313 So. 
an Ave. Chicago 81. 


WA MOLDS AND MOLDING 
MATERIALS. 


‘nd gavcline. 


and 
Tal 


WHITTLERS, easy to finish! Basswood 
animal, Pormein the Round. (not. fig 
Sawed Patterns), Skunk "$0, Squirrel “30, 
Beaver. 90, Canh with Order. Pielderat, 
se., 155 Boglaton Streets Boston 16. Mas 


EXPERIMENTERS! Interested in. Elece 


Fr 
E'Buialo, NY 

PLASTIC Chair Cane Webbing Flats, 
Ovals” Samples Dime.” Fogarty. Caner, 
Prov. NY. 


~ LEATHERCRAPT Sensational Photo- 


Pattern Complete Set 45 Projects 
Baicern, Complete, Set AS  Brojects, $330 


‘roe “Kreative Krait, Box 4 


WHITILER'S Kit—10_ redi-out pine 
panes. Xcacto knive, Instructions, $3.00, 
Gatalog other materiaie tue. “Old” White 
fiers ‘Tica "Charles, LaCrosse, Wisconsin, 
SPECIAL 77. full seed 

‘Fors! and. Novelties’ $1.00. 
Modern” Woodcratt. “Saginam. Me 


~ PROTRACTOR:—patent pending: revo- 
lutionary,. inexpensive, prattieal. Por ar 
chitects, machinists. carpenters. students. 
Gash, royalty. kmry ‘G. Swan. 10" Cedar 
Bireet, Worcester 2. Mass 
a MANUFACTURING 
MODELS, small tot manufactur 
metals, plastics, ee, Millburn, Burlington, 
Kentucny, 

MANUFACTURE Paints. your garage = 
factory free information. Aaduststal Chem= 
in 820 Goth, Kenosha. Wisconsin. 

| A BRAND new patentee 
for information, Jand M Company. Bure 
ington 2. Kentucky. 


TED, Sal Moulding Compomng DuPont 
LaleP aise! Quarantsed? Mae by Peper 
Ee aera oo eee 
Hed’ seat Rubser Con. 118 Nassau St, 
Ris fou = 


LEARN Shelleraft, shells. ine 
gvetything weeded for 6 colgrtul sets Shell 
Seeciry ih Boniiners Rie $140 pp, Come 


Bice aboty nine 
fnitakers Shell Jewelry de Supplie Box 
988, Punta Gorda’ Plorida. 


LIQUID Rubber for making 

molds Lierature and Sample tre ges, 
Tigo k1euh Sey Jaconvile 6 

TiREASTERCRAPT svpplie. len gid r 

Blaster Emntucticne tee, Jaye 

Kawi busters," Bise Rapids, ans, 


piste course iatardary art contine. Dollar 
Fings you sample mold of ‘bear. Robert 
Fitepatriek, “19823, Wormer Ave..” Detroit 
Ba Mien. 


#7 MODELS, MODEL SUPPLIES 


THOME CRAFTSMEN 


‘logue tn full color of famous siups of all 
Hinds" Onty 10e, Haiesite Yucte service Ine,, 
Dept, 0-38, Malesite, Long Iniand, N.Y, 


“glIP “and Yacht model fittings; bide 


EINE eed 256 for antraced catalog Bo. 
Eee care 


wah Ave,, Royal Oak, Ailen. 
“BUILD Model Ships, Railroads, Catalog 
Be Meal gt West” asta Birt," Ne 


RATLWAY modele, comple 
bined HO and. Wanye. ca 


Tine, Com= 
falogue, 3a 


Walthers, 200 Ee, Muwatizee 2. Wiss. 
“MOTORS — Kits (Aeroplanes, Racing 
Gara, Bouts, Model, Hit )—Tools—Every= 


Catalog Ise. West 


flit fore Hoboyie. Cate E 


‘chester Hobbie 
Ave., White Plains, N. ¥, 
‘SCALE sip. model kite 
naw tetas price isk Vos "Mage! Shige 
Ways, 416 Biain St., Pt. Lee, Nod 


TEATHERCRAPTERS! Send for Tree 


seisioe isting ieaihere. tools unaies RE 
‘HErate® wor Boath Western, Loe Anecles 


T, send 2c for tampte 
‘actalls, Kosto, Washe 


Rae ae TH 
Cope 
ply Co." Sheboy= 


ppLEATHERWORKER'S Bible Every 
leatherworker should 


io sip tle at 


peers Pree Price List. Gules-Kendall, Box 
455" iunteville- Alabama, 


23 BUILD 1 YOURSELF, 


Bun ‘own Log Cabin home, Wchiy 
mnusteat Backed With plans, Za 
Fictursa” instructions, Send $2'to' Gate 
Loe “Hoan ‘2, Mich 


WOT Water Freetioa sunlight Sraea 
ficient any locity Year ‘roan, Seandard 
faateriait easily “bulittow vost Facts 
Free. Solar Water Go,, Box 178, Dept. i: 

Gables. Fin 


SSIAKE’ Populas” sprees viata 
homeo to tbe each, Bell 


bie 
EXervining“aupouled. wrte fo-ko 
Dept ti 


forks, 


Wilder. Tampa: Florida 
“g,RUIED your own diahwaaher tat wath 
drley dishen eparkling clean, ‘Easy. in 
for anyone with simple too 


lang" 61.00, “Inventor, Box 
a 
‘SWIMMING Pool! Beautiful Inexpens 
sive Engineered, ‘texted Plans. $2. Ne 


Hage ‘Tractor Co.. Northridu 


JEWELRY made in your own homme. eco= 
nomicaliy. We supply Gudings. imitation 
ems. umuail Lucite and Poexisias squares 
Ehemicais. ideas. Send’ for’ the’ Ble lag: 
trated. Craftamaster's. Catalog 
{THetinded’On Piret Order) Pitientre Piss 
“aes oh pasted & sae 

LEATHER Designs. Pifty velis, 1.00, 
FRM bilteds, 6.00.” Fen, Handbars. 
fio.” Lampkin” Arteratts, Box 64-8; 
Gilver Git, Calit 


BIG Mlustrated Model engine catal 
‘Active "Products Supply” Co. 
‘Shekson, Ehieaio 4 

STEAM boller for model gneines. with 
stands 500 "Ib. pressure. Compiete "with 
pressure gauge aid ail fetines, Uses one oF 
Evo sterng Gans for fuel. Postpaid $22.50. 
Ross, Bes West Broadway. New York. N.Y: 


1 


LEATHER Designs on plastic eliminate 


tracing. Iptroductory ter $1.00, Sam 
Ie ESiapeis arcerats, Box siicd, Calter 
iy. Cal 


MAKE Beautifal cameo sea shell broom. 
SEE, Complete Rie "Sh, Teonruction 

‘Wholesale Supplies. Shelart. 
Bom oth br South, Be Betersbure’ Pia 


AMAZING midget ignition coll for eas 
model engines weighs. only 2/2 ounce! 
ula. niece Miniatures. 
‘Angeles 6. alll. 


LEARN To make Sea Shell Jewelry. 
pins. earrings. ‘hair ornaments. novelties. 
Book of fnstructions and Designs {ree with 
$200 and $8.00 Kits. Postpaid. ‘Cal 

ic. Herbert Diamond Company. Box 461k 


POWER Models—ateam and gasoline en- 
wines.” Steam traction engine. » metals. 
foals. Catalog 3c. Charles Cole. Veatur 
Galfornia: 


TA roputar science 


‘BUILD your own home. scaled drawings 
and plang” like "blueprints. for. 5 
$P00"Apiceirnle, ‘Box 840, ‘Sharpevite, 


Fesmerirane. 
| BUILD Siavonry Wading Pool 
far $400, Shameter, Plans soc, Phelan, 
‘Bomerset St. Phila, 33, ‘Penna. 


‘SENSATIONAL New Bide, Kids Love it 
Easy to bulla” Prints $20, ‘Teetersving 
Cou. Box 363. Royal Oak. Mich. 

BUILD real heavy duty machines using 

sna. 30° Dandsave 
ine, Portable sa 
fice“ Machines, 


Pree. Nichols "Eaulp= 
Boots ba Parva “ fe 


OE Mancrouat Gomtey, 
"Bullslo Shem York 
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139_ WATCH REPAIRING 

‘YES, we sell staking tools with adaptor 
for the Use of Inverted. punches. (Patent 
Pending.) With 40 punches complete $52.9. 
‘With 66) punches $75.80. Adaptor alone 
$2.95, Gote aistebutors. P'S Horologcal 
ou, Planetarium Station. New 
Fork BONY. 

~ WATCH and Clock Repairine—complete 
practical course in modern horology., 66 
Mlustrated self-tnstruction lessons. Just 
fut! Low price Fascinating 100-page il- 
ustrated ‘catalog Free! WriteNelson 
Company, Dept. 3-01, Chicago 5. 

WATCH Clockmakers Handbook- 
Britten $8.79. Most Complete Ou The Sub- 
Jeet. Pree Catalog. Engineers’ Book Serv- 
fee, 19°'W. 44th Bt.. New York City 18 
FINE watch, chronometer watch clock 
sand electric clock repairing. 10 Day Serv- 
lee for Popular Models, ‘The Little Jeweler. 
Box 11, East Dedham, Mass.. A. R. Cirillo. 
‘Watchmaker. 


complete hoine study. 


‘ngs and pictures. Information tree, Hous 
ton Chronometer and Watch Co., P.O. Box 
1140 Houston 12. Texas 


GASH for Old, Broken Jewelry, Highest 
prices paid Immediately. Mail gold teeth, 
Watches, rings, silverware, diamonds, spec 
Uacles. Setisfaction guranteed, Ieforma- 
tion free. Rose Smelting Co.. 29-Y East 
‘Madison, Chicago. 


$3. Pree Monthly designs. free price list of 
‘Shelleraft supplies. Doa-Dee Shelleraft n- 
dustries. P.O. Box 1103C. Orlando. Fia 
‘SEND dime for Cameo Samples included 
Rhinestone and Pladings Pricelist. Perry 
‘Metros. 34-37 100 St.. Corona. N. ¥. 


tae TOBACCO & PIPES 


“HOLIDAY Oteeting cards designed ex- 
peclaty for you, Send Photo: 3400 por de 
Bethea Cards, Bos 63, Hermiston, Ore.” 

UNUSUAL Photo Novelties, Calalor and 
at Santen oh to Bate Raven 
Seer Sie: Trintiad Cote, 

THE Lord's Coming! Get Fico PiogTe 
runes thors Tnteraations! Brangoloes, 
Eor‘ath, ‘Behutn Minne 

PSYCHO-ANALYZE jouiseili Tesla BE 
pinnetions’ Sulutons! 3200. eatatecion 
Er'relond! now See8-i8. Weelieas Nd 


UNPOLISHED seconds of $5.00 pipes 75 
postpaid. Literature tree. Carvapipe 
Retire Dixie. Hamilton. Onio. 


GLAMOR Girls, Real Photographs, Cap- 
Uivating Poses. 10 for $1.00. Wilkins, 427 
HUD Street. London, ‘Canada. 


LIKE the proverbial snowball, Colorado’ 
Fabulous Ot! Boom gathers momentum, Bie 
Pay offe readying. Would you like shot at 
$1000 to. $20-000 on investment of $140, 
Dyer. 1833 Champa. Denver. Colo, 


PANNING Gold. Learn How. Inairuc: 
ons. In Free Ilustrated Booklet-Catalogue 
Mining ‘Books. Supplies. Old. Prospector, 
A-83. Dutch Mat, California, 


order. Pree catalog. Zibar Company. Ro- 


MG __ MISCELLANEOUS, 
~BOOKFINDERS! (Scarce. out-of 
unusual books) Quickly supplied wend 


Halla ‘caut 


‘GOLD $38.00 Ounce—Mail old gold teeth, 
‘diamonds, Jewelry, watehies—receive cual 
by'return mail, Salisfaction guaranteed, 
Free. information, Dr. Welsberg’s Gold 
Refining Company, 1800-8 Hennepin, Min- 


WATCHES—Broken of Usable: All Kinds 
Highest prices paid for Jewelry. rings 
spectacles. old teeth, diamonds. sterling 
iver" etc,“Caah ‘teal promptiy: Wei 
{or free shipping containes. Lowe 
land ‘Building. St, Louis. So. 
WIOHEST cash paid for old gold teeth, 
glamonds, Jewelry. watches. rings. Satis 


faction guaranteed” Information Free 
Ferm Jewelry Co., 110 Broadway, New 
York 1. 
20 Wi 


‘TON Move 
gent “Practice Work. 
Broken Costume Jewelry 
ume Jewelzy Stones. 83 
Butlaing. Dept. PS 11, St. Louis 1. Bo 
ET JEWELRY 


~ CERAMIC, Jewelry Supplies Bar Pins 
caf serews, for ceruinie and woodworkers 


‘OOD “Used self-instruction educa 
tional books ‘alll subjects Dourht, sod 
Fented.exchatiged. Satisfaction guaranteed, 
Complete information and 100spage tifus- 
{rated bargain catalog Pree! Write—Nelson, 
‘Company. Chicago 8. 


ecDNUSUAL, Novelties samples 105, od- 
2 New York 2 


Name Listed Three 
Teeple, Decatur, 156, 


Break 
Bite. ih tree, no cblleation, Simply. nd 
4 i 


fees ety Schioa of Worsemanship. Devt 
Si5-6) Pleasant Hil. Ohio. 


“ART Photos! Spicy; eu re 
ibe. sind, pout, Bari, Pho 


TNT pan 
$2.00. $2.09 and’ 45.00 tous Eul 


Poultney. Vermont 
MEDICAL Laboratory ‘Techniclais tm 
‘ereat demand. We Guin you in Jour spare 
me, in your ows home, Yeu can practice 
wise studying.” Write for free eat 


Teri! echnical Mnstitute, Box 915-8, 


Pestnaid im 
shiia" Turner, 


FREE Semple, Magazines, Cutnoe 
Literature, cr rvunitiee) 
Receive Sots of Mail: ftom verywhere! 
Baile’: sated in over 
1s ‘Directories 


te locate bur 
jresure and minerals, Pluher Laboratory, 
Ihe Palo Alto, Gull. i 
COMBINATION  mimeogr ter: 
ena and Tevten 100-4038" Samplen ee 
Shfaru Aimee, 9212 Harper. St. Lous 7, Mo 
UNPAINTED wall plagues, Free. list 

Pranks. 144 Laur 

“HYPNOTIZE anyon 
eet, early lente, 
‘Sori fay taped. 

Dac guarantee. Fow 

Sinsenchaaet 


the fet Bo 
odern “selene 
mpotiam’ tn the 
ly $1,00, Maney 
er, Box i266.” Bos 


it eon et iu amenbie | USipM cant pi ask, Tene ae General, Brace A 

et alse Biers ey | $18, Beata es Shops. 13 | cer S08 Anizone hex 

So re ojos, of Beautiful GAR Your Ova Pledonjaic peted 

MARE row one Jew Feaings © | Ait em o_O Boe: | cute Simple nny proces: Bastvervice, 
metal and plastica: sarwires, pinbacks. | Pag’ "yiuual”Blides, 1269 ‘Broadway, New | Argyle (2) Wiscousi. 


combs, bairbars, plastic and met 
Hobbs, art Garp. Devt. 6.7.0. 


eee Sbell Jeeta Free book instruc- 
ai ah RRS 
ieee att ee a 
Ea reaie ena wat 
samrv! 

Soe por oe 
tie eae ae eee 
Friedman Jewelry Co., 106 N. 7th. St 
cath 


‘Goat you 3e to 
Wie Bo-te Wotks, Bev 
[and On 


Sadat. Love: 
Fi eas seas Soe Th Te 
whith: AA'to EEE" Finest quality, ‘med 


erate price. Pree Circulars. Write Kingsive 
135: rockton. Mass 


Se “art-Photos” 
$1000) Satiefaction or refund! Box 690-J 
Westneid. New Jersey 


1u8 WANTED MISCELLANEOUS 


FOR THE HOME, 


~ STOP Wasting money through Heat Tom 
ost plan tell how. Free deta. Gr Slaber 
INSULATE your own home “raumlt™ 
dates Fig Stntions “dante 
es ob, Money buck euatanten, Be 
inle etee, Fuel Saving Service, P.O. Box 
HaneS Ganon Se 


JEWELRY _ Pingin 
George Sassen, 154 
York's. 


a PPE 
is "Sireet, 


HEMATITE 16xt2mm, Cameoes standard 
sizes 10 all types of geauine stones. FL. 
Emmerich, 2918 "No. Oakland Avenue. 
Milwaukee 11, Wise. 


MODERN Tool has 100 farm uses. Flame 
hfower Bills weeds uickleconctaicaliy. 
Valuable literature ree. Sine Equipment 
165: Quakertown, Penns. 

VETERANS, Disabled. Shut-ine Learn! 
Earn! Temple of Healing. Columbia Cy. 
Indiana. 


or ‘PERSONAL 


ing else 
5, 
Soot Miceas nd. 


Bevis 
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fale ta bring even Wemporary, reli? frock 
feates, ‘lesions ‘and teeming’ Then write 


Today tor Pree important informatua. oa 
‘eed 


RUPTURED? fe comfort, no un 
derstrabs, no steel, no elastic. Weite Smith 
Manufacturing Co., Preston. Ontario, 


‘HAIR Falling? Dandruff? Write Trich- 
hoist. 139 Le mAlipsbure. N- 3 
‘STUTTER? 


‘Slammer? Literature sent 
free. Prank Teuris. 25 8. Jackson. Chicago. 


| 

| 

Iino's | 
Six — 31 00% | 


‘SPICY. Adult Photon 
‘Satisfaction ‘or refund? Box 699-G, West 


eld. New Jersey | 


BUY nationally advertised _ vitamins. 
yootinase®ahainbuoe eA grea ta 
Brkt. Brookiyn 29. N. 


‘BUGAR a probiem? Try swevlolene sib- 
selte “tuto 18 fa $1.00 postpaia No 
raraer Whi ‘Ontario. 


aor ‘wosig You Lis 7a Powet Cherm? 

istic secret. will do the trick, 

Bend S0¢ today and start Instantly. Irvine 
Glosson 118 Maple Sireet, Waterbury. Gon: 


STAMMER? Let meh 


Imoaunly payments, bai Freein plain 
guvelope, "Write State 
$22" Davigson ‘Bide Dept. 3Eee 
Gity Stown 

INFORMATION for sinuie people 


yuaian "Relatons Cobaaitant. 
Gradtiaee Br ib, “Lon 


Gaisiog ay Pharmacal co. 3963 E | 


“LARGE 11°x14" pen and ink carteature 
@rawn from your photograph. State Bobby 
9 Pastime. "Send $1.00 plus phowo to 
Charles, Sutton. 103 Johnson St. Sayre, 
NUDIST Publications—fustyateaIn- 
formation. stamp. Royal, Box s31-A. Wa- 
tera 
os 


Pa¥CHO. ANALYZE Yourself Tests! Ex- 
planations! Solutions'—$2.00. Satisfaction 
Gr refund! Bex. 2600-1a Westfela. Nd 

:TASCIEN( Science of 
Drugless healing through the spoken word. 
Inexpensive. Details free ‘8. Meare, 
1313 South. Union. Kosoimo, indiana, 


MAGNETS 


E aiceet precision switches. 110V- 
Hear ltcult: ehch $100; six $8.00. Bay, 
Box so! Newark 1. N 9. 


PERFORM antocndig quanta 6A 
pico Dery gravity. Monty. sour" friends 


‘AENICO Magnet—Litts Ten Pounds! 
81.00. Pive smailes magnets—¢1.00. Ron- 
ald Byrich, Box a9. Milwaukee 1 


z "ADVERTISING 


13 TREASURE FINDERS 


| "ADVERTISERS: Mail order ad covering 
‘pailteg States—2.000,000 ciresation~ $21.00 
neh. Classified ad, words, 20 metropol- 


Hunungton, New "Yor 

INCH Display Advertisement Mail-order 

| wort! tvear's2t. Wood's Popular Services, 
Atdantie’ City 


that ean 
fovextra costs 10 


‘ANALYZE Handwriting for Profit! Com- 
‘$100. Graphologists. 2404NI5, 


CERTIFIED Grapho-Analyst will wnalvoe 


An your script. State age. sew and. enclone 
NATIONS, im Prophecy, aie, Biilleiim, | $2.00, "OUy |Kilne’ 2340" Selma Ave 
Boxa7. Station H. New York 25 town 4. Ohio 

‘YOU Can Pind happiness and 13_DRAFTING INSTRUMENTS 
tune and have itiends everywhere | 


a 
hy 
if you do not send stamps 


patti ye 

ere 

la Mat ae ete 

Beate hase Whe et 
"Peg Duc aang aie 

ey Mere oe a 

HEE PMEGiN cna whe Bat 


= 


‘euch. Free. particulars. fra ‘Smith, 
‘a8, san Praneivco, 


‘SAVE on drafting materials. Free cata- 


jupply Co., 33 North 


“MAKE your Elliptical Templates for 
spalevia cot complete Ingarmation write 
AoW. Arbemarn. 1728 alnisiie. Chicago 40. 

DRAFTSMAN 'S rullng pene sharvened 
psc Howard Otiorne, 2" orth Bt. Faire 
iy _tarrouuna SUrPiaES 
its—enerav 


NO Out 
courculare Pree. Write, ‘als 
Rockford. Tinos 


‘Quthis 
Lesley. 


ATHLETE'S Poot 
feed. Write Sporeen, 7 
£°Gnio 


Feen ie Guaran- 
‘Summit: Toledo 


¥ 
discreetly. developed, "any matter, person, 
problem anywhere, "Personal-business "as 
ignmients” representations undertaxen 
Nationwide. Officially Licensed and Bonded 
Service. establined 


HioBroadway, N.Y. 
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3A CANDY MAKING 
Fee Seren OST 
a 
a i 
a 


FIVE Philadelphia postcards: You ad- 
grees Fetura. We remall. 5c. Kaye's. Box 
$501. Philadeipiua 5. Penna 


PRETEND visiting Atlantic City. Post- 
‘card views 25¢ each ‘write message adaress 
feturn to me for mailing. Souvenirs $1.00. 
Delicious Aslaptic City ‘salt Waser Tay 

‘Stamp. Seo South 
Sontress Ave,. Alantie Cho. 8.4 

'PSYCHOCLINIC Service—Coun: 
fay relations analyats."¢1" onit Rniph 
‘Rowlett. 2601 Dickson St.. St Louis 


1G porutar science 


" ‘CAMPING 


‘SEEK Buried Treasure. Methods, myster- 

les devices explained. Cireulars free. Cen 

{Sty "Press “Boe 181-D. Eilya. Th 

MT-SCOPE Metal Locator fully «uaran- 

teed. and. unsurpassed in eiciency. ‘ime 
plan, 


‘METAL Detectors. The Very Latest Cir 
quits Prec Eiterature,,Hedaen ‘etal Be 
Sectors. “538 North Homewood 


vers “each with 
2. ators. ‘1-4 Somerset, “Springheld 


DETECTIVES 


DETECTIVE Training, Phillipe Secret 
service, 1110. N. Kenneth, h, Chiengo 39H. 


‘procedure neh ‘years. diversified 


piesa, write 
‘avenue, 


dae 8 
San Prantivco 1a: Cant 
‘MONUMENTS 
TWRITE For Direct Prices # 
Breight Paid. Guaranteed. Pree Catalog 
Granite-Marbie Factory, A49, Oneco, Fig 
™ INFORMATION 
INFORMATION Locating articles and 
products (Wholesale) ete. Mention We 
Gairements. Natioanl, 383% South toyne, 
ea 8. 


3 NAME LISTS 


TMMATLING Lists, certified productive, in- 
gupenalve $2.60 600. Homewarkers:aucnte, 
Savers Sorin Re. 


~ WHOL! Saran 
guaranteed tat 100. Refundable 
Reveltee"“no aise, Water “iow 
S00 WORKING Peoples namer and ad= 
artnnes ZO A Hestes: College Baton. 
"MEV, Brides, Babies, Ze agi, Talore 
ret Betta Kame Serve ha 
Nefunetttern Staton, Betiou € chugs 
MEILLIONS of names. state your needs 
9 Service, S28 so" Benrburne Chicago 
4 MILITARY INSIGNIA 
GOULET clr eae Zrmy,Paichah PE 
Insignia Mart, 703 ‘Brewiway kaa 


SOUVENIRS: 


salle 


WAR SURPLUS BARGAIN SPECIAL 
mao mew HN TELEVISION ‘som 


i NOW 2xc,*15952.. 


FUEL 
PUMP Tee 


Original Cost 
$45.00 
Now Only 
$995 
Postpod in U.S.A. 


WORTH MANY TIMES THIS LOW SALE PRICE 


SPRAYING 
MACHINES Each set hae an unqualified kuarantee, Order one 
‘sain Fecal wee" wit'wames ithe confor of gout 
MACHINES BEACON TELEVISION, In 


for Trontvi 


VACUUM PUMPS 


HYDRAULIC 
SYSTEMS 


GROBAN SUPPLY CO. 3837 Sse"<ie 


HEARING HAPPINESS 
ENJOYED BY THOU: 


JERRY BRYANT PRODUCTS 
Dent, PS, O19 N. Michigan Ave., Chicago 1, Il 


PRESTO / masren cit | 
LU / mash GLAZES 


tae 


Pe 


The activities of normal living are 


se ore Meet Master Glaze—the senantionally diferent being enjoyed to the fullest by thou- 
Raster foc paw and vod caral Not 8 was Makan of pol sands of hard-of-hearing persons who 
MASTER GLAZE is a uniaue discovery. li wear our single-unit electronic hearing 

quick aids. Comfortable and inconspicuous, 


this tiny new hearing aid will amaze 
you, For complete information and 
FREE booklet. write VACOLITE, Dept. 
PS, 3008 N. Henderson St., DALLAS 6, 
TEXAS. 


Just send your name and address to 
MASTER GLAZE CO,, 7720-608 W. Harwood Aves, Milwachas, Wis. 
sune 1947 17 


BLACK CALF 


Paannun e NUNN-BUSH 


STETSON *"imous makers 


© First grade. First quality Calf Blucher 
© Strong Goodyear welt construction 
Finest top grade black calfskin 
Hardy, flexible feather s 
Comfortable leather insole and lining 
SMART SIMPLE LINES 


THE SHOE EVERY MAN CAN WEAR. 


RAYLOU CO., INC., Dept. Ac 
450 Fourth Ave., New York 16, N. Y. 


clase $1.00 depesit 
. argos on dalvery: 


é y with order. 
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SAVE UP T0502 
BY DOING YOUR OWN 
HOME REPAIRS 


You can save up 
to 50% on home 
repairs — and 
have lots of fun 
besides — if you 
follow the simple, 
easy - to- under- 
stand instruc- 
tions in TINK- 
ERING WITH 
TOOLS! 


TINKERING 
wi TOOIS 


&) 


14 SAYLOR 


cut repair 

how to 
ixtures, 
walls, 


renew sash cords and hundreds of othe 
improvements around the house! N 


repairs and 
er before has 


ig eto 
Books of similar size usually sell for $2.50 or more! 


SEND NO MONEY NOW! 


I coupon below and pay postman only $1.49 
ling cost for this DeLuxe edition. If, after 7 
hook for any 
you paid. 


Just m 
plu 
days’ examina’ 
reason, we'll glac 


MAIL COUPON TODAY! 


1 

1 

sacra e | 

if turn book wit ays for full refund. | 
es 4 
Aponess. 1 

1 1 
| cry, 1 
1 


| SC soa remit now, wwe witi” pay postage. Same 


SANBORN 


SUPER-SONIC 
WHISTLE NO.2 ACTUAL SIZE 


lent calling of dog: 
‘physicists 


BIG MONEY 
FOR YOU Us 


PLASTICS} 


BERTON PLASTICS, INC. 
19 W, 2ist St., N.Y. 10, N.Y. 


Wonders Through The || JEEP STATION WAGONS 
MICROSCOPE] gamit, Smet! Meple—Oak totes 


tells you all about MICRO- 
expensive microscope on 


raph, ete 
wand, 81°49, 


POPULAR SCIENCE MONTHLY, Dept. 67, 353 4th Ave., New York 10, X.Y. 


HOW TO BUILD YOUR OWN 
CABIN OR BUNGALOW! mranion 


i foe avery WIGH SPEED 
fe Monto build walls «tay —e TAP SETS 


for building porches, garages . «for cutting doors, 
jus, shutters... (OF building fireplaces, chimneys 
‘and even for installing plumbing! Costs only $1.98! 


SEND NO MONEY 
Expense! Onder allay? On delies 
27 deposit only ft $e lus few 
eChus Postage, with postmanmor : 
fits i lor hana ound De: VETERAN TOOL & SUPPLY CO. 
Tree ial you, art dlighd, 88 Boxter St., New York 3, N.Y. 


POPULAR SCIENCE Publishing Co. Dept. 67 
dt — ey Ye Leather co res adjustable, 
Send "How to Build Cabins” in edition checked: FeNcora & 653 

i DeLuxe Edition $2.48 Regular Edition S198 ‘Rubber “Phone Cishos for 4 


Twill pay postman price plus postage. If not delixhted. T may 
Feturn Book within 7 Gave for full refund. 


a 
recehan types for testing 
Actress 7 Brand new WEA. UN-B60 Tabes in sealed earn” Ident 
23 a trot selector afar S00 
Cloheck here if you send payment with order. Me RADIO' COMPANY. 67 DET ST. NEW YORK 1, 
bay all shippine costa. Same return priviiere LEOTONE RADIO COMPANY 67 DEY ST. NEW YORK 7, WY. 


esearch, ete. Pilament 
31.00 
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"Blow-by” gets the “go-by” 
from Ford's 4+ piston ring! 


Here’s what that extra ring 
in every Ford piston does for 
you. It gives you power you 
never dreamed of, by re- 
ducing compression loss or 
“blow-by” to an absolute 
minimum. In addition, you 
also get better control of 
oil film on cylinder walls. 
This cuts down the amount 
of oil reaching combustion 
chambers. And that means 
oil savings! 


The ring in the bottom of 

the skirt removes most of 

the oil. The upper oil con- 

trol ring allows just the right 

‘amount of oil to pass to lubri- 

cate the compression rings and 
prevent scuffing. 

Teamed with this 4-ring feature, 
Ford gives you aluminum alloy pistons. 
“Their double advantage of lighter 

weight and higher heat conductivity 
reduces bearing loads and keeps 
rings from sticking. And Ford pistons 
are slotted and cam-ground to best 
fit cylinders for slap-free oil economy. 


With features like 
these, no wonder, 
Ford engines—/ 
both SIX and 
V-8—are 
far “out front” 
in their field. 
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“Cooking”? with Light... 4 vaery of 120 
g 


infrared lamps, massed in this tunnel of light at the Westinghouse plant at 
East Pittsburgh, serves as a preheating furnace for big porcelain condenser 
bushings—the channels by which high-voltage currents reach transformers and 
circuit breakers. The bushings, on their way to receive a filling of insulating 
plastic, are heated to about 266° F. to prevent them from cracking, as they 
would otherwise, when the plastic is poured at that temperature. 


aune 1947 BL 


Painting by Eric Sloane 


The War Against Hail 


By Martin Mann 


HE morning of Aug. 18, 1925, was hot 

and muggy in the flat farm lands of 
southeastern Iowa. The green, tall corn, 
almost ready to husk, grew so fast you could 
almost hear it. Off to the west, heavy 
thunderclouds promised a cool evening. In- 
stead they brought disaster that even a city 
man could feel in his heart and pocl 

Midmorning, it hailed. 

A half hour later the corn was only a 
worthless mush pounded into the ground. 
Poultry and livestock had been killed, win- 
dows broken, roofs smashed, automobiles 
damaged. Those terrible 30 minutes cost 
the local farmers $2,500,000. 


Hailstones as big as this 1940 Oklahoma sample, 
riding 100-mile-an-hour winds, can kill cattle, 
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to man-made weather, 
and the AAF are ready to battle 
costly storms that batter U.S. 


Advancing from man-made snow 


science 


This one storm was not the worst. Be- 
tween June 7 and 20, 1928, hailstorm after 
hailstorm bombarded Kansas. The los 
$11,200,000. Only last year, on May 16, a 
four-minute blast of hail swept San Antonio. 
That evening's bill was $5,030,000. 

But soon the tribute paid to hail—totaling 
almost $60,000,000 in 1944—may be saved 
for better purposes. The war against hail 
has been declared. This summer, the Army 
and Navy will try to convert brutal hail- 
storms into gentle showers of rain. 
nes of the AAF Weather Equip- 
ment Flight Detachment will scatter silver 
iodide smoke or dry-ice pellets through the 
huge cumulo-nimbus_thunderclouds that 
often produce hail. This “seeding” is ex- 
pected to change the clouds to snow, which 
will melt to rain before reaching the ground. 

According to Vincent J. Schaefer, the 
General Electric Company scientist who was 
the first man to start a snowstorm (PSM, 
Jan. °47, p. 78), the seeding might also be 
done by sending up rockets or drone planes 
equipped with automatic smoke or dry-ice 
dispensers, or setting up portable smoke gen- 
erators on the ground so that the strong 
updrafts generally accompanying hailstorms 
would suck the smoke seeds into the clouds, 

The clouds from which hail falls are tall, 
turbulent pillars of supercooled water vapor 


Acrographs on the side of this w 
automatically. The wet- an 


snperature and humidity, recording them 
‘dt i readings, 


st flight, the weather observer must 
It course and other infor 


The screen filters out dust and altimeter provides a read 
A mechanical aerograph has a. huma f e the earth for comparison 
tell humidity, a bimetal strip for temperature, w shown by the pressure altimeter, 
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(tiny drops of water that are colder than the 
freezing temperature, 32° F., but have not 
yet frozen). The droplets are caught in the 
strong updrafts and thrown to cold, high al- 
titudes, There they freeze, then plunge 
down, and grow in size as more moisture 
freezes on them. The updrafts may whip 
them up repeatedly and cause them to ac- 
quire other shells of ice as they fall again. 
A hailstone 17 inches in circumference fell 
at Potter, Nebr., on July 6, 1928! 

Such a natural ferris wheel could be 
stopped by removing all the water at once. 
Silver iodide crystals trick droplets into 
freezing on them; iodide crystals look just 
like ice crystals, and water vapor can’t tell 
them apart. It freezes around them just as 
it does around an ice crystal. Dry ice works 
differently. It produces huge quantities of 
submicroscopic ice nuclei, each containing 
only a few molecules. This crystallization 
process releases heat that causes turbulence, 
spreading the ice crystals throughout the 
cloud. They then act as natural seeds and 
change the entire cloud to snow. 

In both cases all of the cloud is converted 
into snow particles, leaving no supercooled 
moisture to form huge hailstones. Either 
method is cheap: one pea-sized pellet of dry 
ice could conceivably produce 300,000 tons 
of snow, and 200 pounds of silver iodide 
would seed the whole United States. 


Army Seeks Ice-free Air 


Basically, seeding “triggers” a supercooled 
cloud, making it give up moisture before it 
naturally would. Since hailstorms are not 
the only kind of weather born in supercooled 
clouds, this method has other valuable uses. 

It could eliminate the supercooled clouds 
that cause icing over airfields. This is what 
the Army is now trying to do. 

It could stop the snowstorms that come in 
from the Great Lakes every winter, paralyz- 
ing Buffalo and-choking its vital rail yards. 
The snow clouds could be triggered while 
still over the lakes. 

It might make rain in some deserts—pos- 
sibly convert them to fertile farm lands. 
Supercooled clouds frequently pass over 
desert areas only to evaporate into dry air. 

Its military possibilities are almost fan- 
tastic. Snow and rain forced at strategic 
points could cripple communications. Rain 
clouds might be triggered before they 
reached “breadbasket” regions, and drought 
ard famine would soon cripple the foe. 

Although changing a cloud into snow is 


Dry ice is poured into this distributing device, 
mounted in an airplane's floor, to seed a cloud. 


web by Pl 
iad | 
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Schaefer. the first man to make snow, dashed off 
this rough sketch of his dry-ice dispenser for 
PSM. Even this gadget isn’t really necessary, 
according to Dr. Langmuir, He says the dry ice 
could be sprinkled out of an ice-cream box. 
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From this supercooled alto-stratus cloud, dry-ice pellets produ 


n see how to 


fairly simple (on p. 88 you 


do it at home), it took lots of hard work and 
brilliant reasoning to find that out. The re- 
search can be traced back more than 20 


years to the famous small-particle theory of 
Dr. Irving Langmuir, a Nobel prize winner 
who is associate director of the GE Research 
Laboratory and Schaefer's boss 

For almost as long. Schaefer has been in- 
terested in snow. Although he left school at 
16 and has spent practically every spare 
minute since then educating himself into a 
top-ranking scientist, he still found time to 
go skiing. That led to a study of snowflakes 

Schaefer discovered that supercooled 


ed the first man-made snow. 


water vapor suddenly changes to snow at 
—31° F., and, still more interesting, that 
only part of the vapor need be cooled that 
much to turn a whole cloud to snow. A 
little dry ice (temperature: —110° F.) chills 
a cloud enough to start snow 

On Nov, 13, 1946, he tried dry ice on a 
mile alto-stratus 14,000 
feet over Greylock Mountain, Mass. That 
three-mile cloud turned completely into snow! 

Snow-makers were quickly developed 
The dry-ice dispenser is basically no more 
than a funnel, and the generator for silv 
iodide smoke consists only of an oxyacety- 
lene torch, an electric motor and a jet of cold 


pricking a tiny 
cloud allows 
perature and creates a 


Onening @ pop bottle (left) or 
balloon (right) in a supercooled: 
gas to expand, lowers te 
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snowstorm. Dr. Langmuir (center) produces the 
necessary cloud by blowing into a cold chamber 
as Schaefer and two Army observers look on, 


to fall as 


The motor slowly feeds string impreg 
nated with silver iodide into the torch flame. 
The cold-air jet then condenses the silver 
iodide vapor into tiny particles the right 
size for snow seeds. 

Schaefer's seeding technique works on 
only a single kind of cloud: one made of 
supercooled water vapor. But if there is a 
trigger that eliminates supercooled clouds 
there must be other triggers for other 
clouds. With enough triggers, weather could 
be made to order! 

Seeking the “Why” 

Already scientists are looking for those 
other triggers, At the Institute for Advanced 
Study in Princeton, N.J., Dr. John von 
Neumann hopes to find the “why” of weather 
—the foundation on which weather control 
must be built. 

Right now we know precious little about 
weather, but meteorologists have learned 
that weather changes are caused by such 
things as the varying amounts of heat re- 
ceived from the sun, the rotation of the 
earth, and the presence of oceans and moun- 
tains. These causes have even been reduced 
to mathematical formulas. Unfortunately, 
the formulas are so complicated that a whole 
crew of mathematicians would have to work 
until next week to figure out tomorrow's 
weather! 

This hurdle seemed insurmountable until 
the war brought amazingly fast automatic 
computers. Now a new type, employing a 
tube that can “remember” thousands of 


germs grow at t 


¢ expense of minute water droplets. 


numbers (see p. 144), is being built by the 
Institute for Advanced Study and the RCA 
Laboratories. In minutes, it can solve prob- 
lems that would take years by ordinary 
methods. 

With the new computer, Dr. von Neu- 
mann plans to test the weather equations, 
comparing their predictions to the actual 
weather, then correcting the equations until 
reliable long-range forecasts can be made, 

‘Once the weather equations are perfected, 
Dr. von Neumann and Dr. V. K. Zworykin, 
vice-president of RCA Laboratories, foresee 
their use to control weather through “model 
experiments.” Figures corresponding to 
imaginary weather conditions will be fed 
into the computer. It will then forecast 
what weather would have resulted. For 
example, the machine would show how a 
higher temperature over the Caribbean Sea 
would have affected the weather in Miami. 


Imitating an Island 


Only small temperature difference at one 
critical location can produce radical weather 
changes, says Dr. Zworykin, citing small 
ocean islands as an example. In the day- 
time, the temperature above the island is a 
few ‘degrees higher than the temperature 
above the surrounding water because the 
island surface absorbs more heat from the 
sky than the water does. This is enough to 
produce updrafts that cause clouds to rise 
high above the island, being cooled in the 
process so that they turn into rain. 

Dr. Zworykin proposes to imitate this 
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natural triggering process by creating arti- 
ficial areas that could be either highly ab- 
sorbing or highly reflecting. A thin layer of 
carbon black would absorb heat. By cover- 
ing it with white smoke, it would become 
reflecting. 

‘These areas would have to be placed in 
exactly the right spots and used at exactly 
the right times. Haphazard changes in the 
heat put into the air could make no change 
in the weather—the forces involved are far 
too great to be influenced directly. Yet the 
energy absorbed by a few square miles of 


carbon black on a South Atlantic island 
might save Florida from a hurricane, be- 
cause it acts as a trigger. It does not try to 
stand in the way of the hurricane forces; it 
merely upsets their already shaky balance, 

Finding out where and when a small 
amount of energy will work as a trigger is 
the big problem, and one that cannot be 
solved today. It won't be solved tomorrow, 
either, for the electronic computer able to 
furnish the answer is not expected to be 
ready until 1949. Hail prevention appears 
much closer. END 


How to Make Snow at Home 


ALL you need to make your own snow are 
a book of safety matches, a silver coin, a 
drop of iodine and some cold air in an en- 
closed space. A black background and a 
flashlight help, however, by making the tiny 
flakes visible. The procedure is shown 
below. For cold air, try any of the follow 
(1) the inside of a home freezer or a fro: 


food cabinet; (2) a big empty jar, chilled by 
packing dry ice around it in a bucket (but 
don't touch the dry ice with bare hands!); 
(3) the inside of a closed car, or a similar 
space, on a cold winter night. Blowing into 
the ice-cube section of a refrigerator won't 
work, because all the cold air spills out of 
it when the door is opened. 


1. Put a drop of iodine on a match head and 
rub it on a quarter. Some silver will adhere to it. 


2. Strike the mateh. When it burns, its smoke 
will contain microscopic silver iodide crystals. 


3. Blow it out in cold-air 


ice (below 10° F.). 
Water vapor in your breath 


comes supercooled. 
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4. Vapor freezes upon the silver iodide seeds, 
and a flashlight ray reveals shining snowflakes, 


wh 
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Minerless Mine 


By Hartley E. Howe 


‘s conception illustrates the firing of 


OWN in the red Alabama hills, a wisp 

of dirty smoke over a claybank marks 
the birthplace of a revolution—a revolution 
in America’s economy. If it succeeds, the 
coal miner may be released from his daily 
struggle with death in the dark. Industry 
may save the cost of hacking out and carry- 
ing bulk fuel. The city consumer may 
escape the rain of hundreds of thousands 
of tons of coal dust and ashes. And the 
United States may tap vast natural resources 
now wasted, 

For no coal would leave a mine. It 
would be burned in the ground, where 
nature left it. Just as it was burned in 
Jasper, Ala. 

For there coal gas was made in the mine 
in a joint test by the Alabama Power Co. 
and the U.S. Bureau of Mines. A 400-foot 
spur containing a wide, three-foot seam of 
coal was isolated by bulldozing across its 
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Sreeabees 


COAL BOCK 


test mine similer to the one near Jasper, Ala, 


Preburns Coal 


base. From this cut a U-shaped tunnel was 
driven into the coal and the center section, 
about 150 by 40 feet, was fired. 

To feed the flames, a blower pushed air 
or oxygen into one of the main tunnel 
Sometimes live steam was used alternately 
with air, since this combines with carbon 
at a high temperature to produce the de- 
sired hydrogen and carbon monoxide. The 
resulting gases were forced out of the tun- 
nel pipe at the other end of the U. The 
flames burned toward the source of needed 
oxygen, while clay bags kept them from 
spreading sideways. 

The immediate goal is to find a way to 
use our huge deposits of coal so low in fuel 
value that they're not worth mining. But if 
successful, underground gasification may 
end all coal mining—and pay off in a big 
way. For cutting out, sorting and cleaning 
coal is dangerous and expensive, and to 
carry a ton from a West Virginia mine to 
New York City costs as much as to dig it. 


The gas from a burning mine can be 
piped to the consumer or stored in tanks. 
It can be burned at the mine head to run 
steam generators, and sent to the consumer 
as electric power. It can be put directly to 
work spinning gas turbines. Or the gas 
might not be burned at all, but used as a 
raw material for the extraction of high- 
octane gasoline, lubricating and Diesel oils, 
and synthetic alcohols. 

But all this is a good way ahead. Gas 
from the Jasper mine—a low grade—was 
used only for testing. Much has been 
learned since the fire was quenched and 
bulldozers scraped away the rock. Foreign 
experts—the Russians and Belgians have 
been working hard on the project—had 
claimed a level seam wouldn't burn as well 
as a tilted one. The level Jasper seam 
burned satisfactorily—virtually all the useful 
gases were forced out. Would the roof stay 
up long enough for the fire to get started? 
Would it fall, as desired, when it burned 
down so far that air could not be pushed in 
to keep it burning? It did hold up and it 
did fall, just right. Could the fire be con- 
trolled?’ No trouble at Jasper; when the 
flames began burning sideways after con- 
suming the seam, water and steam were 


Utilization of the coal gos is not shown. There are o variety of industrial applications possible. 


pumped in and investigators were able to 
follow soon after. Will tar clog the pipes? 
It didn’t at Jasper. 

The Jasper test used the full-shaft method 
suggested many years ago by Sir William 
Ramsey. Costs might be cut further with 
the Ranney technique now employed in 
boring for coal or water. Shafts a few 
inches in diameter are drilled far under- 
ground but parallel to the surface. These 
would replace the expensive man-sized tun- 
nels with a series of small combustion flues. 

Jasper was the first in a two-year series 
of experiments. The next test is planned 
for a seam near an Alabama Power Co. 
plant, where gases can be piped in to run 
generators. Depths will be plumbed where 
greater air pressure can be used, although 
engineers will not be able to move in after- 
wards to check subsurface results. 

Russia, with huge deposits of low-grade 
brown lignite, hopes to use the Ramsey 
process to heat the entire city of Moscow. 
And the present Five-year Plan calls for 33 
billion cubic feet of gas to be produced an- 
nually through underground firing by 1950. 

No wonder the fuel industries of America 
have their eyes fixed on Alabama. It may 
hold their future in its flaming depths. END 
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Prowl Car Packs Bed 


No more time than you often spend 
waiting for a traffic light to change, this 
Illinois polic an be converted into an 
emergency ambulance. 

A six-passenger sedan, it carries a collaps- 
ible stretch its trunk compartment. 
When used as an ambulance, the right half 
of the front seat is moved out and put in the 
The stretcher is unfolded and placed 
on the floor of the car, as shown above, Re- 
moval of the door post makes loading easy. 
Devised by the Chrysler-Plymouth dealers of 
Joliet, Ill, the conversion takes less than 
90 seconds. The car is air-conditioned and 
carries radio and first-aid equipment. 
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Eleetrie Drum Timer 


Tue drummer of the Ward Island Military 
Band at Corpus Christi, Tex., is never out 
of step now. Complaints that the band 
marched too fast, too slow, or both, prompted 
him to devise an electric drum timer. 

It consists of a square-wave multivibra- 
tor, batteries and a set of headphones. When 
the frequency of the oscillator is set at the 
proper marching tempo, the drummer finds 
it easy to stay in time and thereby keep 
the whole band that way, too. 

Accused of thus substituting electronics 
for musical instinct, the band insists that it 
is simply supplementing musical instinct 
with electronics. 


Diagram above shows how one unit of four lights 
can count to 10 with binary system. For zero, all 
four lights are off. Impulse one turns the first 
on. Impulse two turns the first light off, second light 
on. Impulse three turnt Brat light on ogein, leaves 
second light unchanged, Impulse four turns off both 
the first and second lights, turns third light on. 


Counting 
a Million 
a Second 


BYER try counting to a million? If you're 
very fast and go without rest or food, 
you might do it in four days, But there's a 
machine that can count to a million in one 
second. It could count all of the 140,000,- 
000 people in the U. S. in three minutes. 

Now being used for all sorts of jobs, from 
counting microscopic jewelers’ screws to to- 
talizing parimutuel bets at a race track, this 
electronic device was originally developed 
by the Potter Instrument Co., of Flushing, 
N.Y., to measure the muzzle velocity of 
artillery shells (by gauging the time a shell 
takes to fly between two photoelectric cells). 
It is a big jump ahead of the best mechanical 


De te 
me 
no 


Four neon lamps on this decade unit enable operator to read number of impulses as registered by counter. 
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counters, which have a top speed of only 10 
per second, and completely eliminates the 
wasteful method of counting small items by 
weighing them out in batches. 

The basic element in this faster-than- 
human brain is the “decade,” a unit tallying 
up to 10, Any total count can be obtained 
by hooking together enough decades. 

Commercial models like one that tallies 
sheets of tin-plated steel have four decades 
and can count as high as 10,000. ‘These ma- 
chines are designed for only a fraction of 
the million-per-second speed _attainable— 
usually about 250 per second. In the steel 
sheet counter, the sheets ride on a conveyor 
belt past a photoelectric cell and fall into 
a container. Pills, screws, bottle caps, or 


Hi 
+ + H 
i Hl i 
TWNNED-SHEET ROL | CONVEYOR 
FLYING SHEAR eur 
COUNTER == 


One applicotion of the high-speed electronic 
counter is the automatic piling of tin-plated steel 
sheets. The diagram shows how this particular s 
up provides stacks containing exactly the de: 
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safety pins are counted in a similar fashion. 

The Potter counter, like the ENIAC and 
RCA electronic computers, uses the binary 
system of counting by twos. Essentially it 
consists of a series of electronic switches 
(dual triode vacuum tubes) that turn small 
neon lights alternately off and on. Each suc- 
cessive electric impulse turns a switch (and 
its light) on if it was off and off if it was 
on, The impulse stops when it turns a switch 
on, keeps going to the next switch when it 
turns one off. 

With this system, four switches could 
count up to 15. Each decade in a Potter 
counter has four switches, but is wired to 
stop at ni The tenth impulse sets it back 
to zero and starts the next decade. END 


‘output 


number of sheets. Although machine con count 
10,000 sheets, piles of 100 con be handled by 
adjusting mechanism to start counting at 9,900. 
Quontity is selected by means of diol switches. 


Giant Plow 


Tus giant ditchdigger literally plows 
cable into the ground in a single operation. 
Used for the first time in laying the init 
sections of a coaxial telephone cable that wi 
eventually span the continent, the 27-ton 


lants’’ Telephone Cable 


monster (bottom photo) can rout out a 
ditch up to five feet in depth, Drawn by 
two or more 20-ton tractors (top photo), 
depending on soil conditions, its plowshare 
feeds the cable into the furrow it cuts. 


Two-way Heat Tested 
In Railroad Cars 


Even and controlled heating at all times 
is the object of a heat-modulation system 
now being tested in railroad cars. 

Principal source of heat in the new tech- 
nique, called Rador, is a finned tube at the 
base of each wall. Steam, fed through an 
inner pipe at one end, is let into this tube 
at the other, condensing as it flows back and 
liberating heat through the fins. 

Part of this heat is then discharged through 
wall ducts, above and below the window, 
and the rest at floor level. Finless floor units 
supply additional heat. Zoned thermostats 
keep a close control on the temperature at 
various points throughout the car. 
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Radar Clocks the Traffic 


A Connecticut state policeman, running 


for meter in plain view, motorists wore suspicious; 
PSM, clocks a car on the Merritt Parkway. 


the all slowed down. Arrow indicates bounced signal, 


\ 


long enough for an ac- 


holds 2 p ope 
isually of electrically. ter sprays microwaves in a pattern 30 feet wide. 


curate reading to be taken, 
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You may not see the little black box 
beside the road, but its microwaves 
will tell just how fast you’re going. 


By Devon Franeis 


E YOU spot a highway patrolman hover- 
ing over a little black box alongside the 
road the next time you go motoring, it may 
mean your car is being clocked by radar. 
But you may not be able to spot the box 
or the cop—the apparatus is so compact that 
a bush will hide it, and it can be manipu- 
lated by remote control. 

‘The Electro-Matic Speed Meter is some- 
thing new and versatile in speed measure- 
ment. With it, maximum safe speeds on 
U.S. highways can be determined. It can 
tell, too, just how fast # railroad train can 
take a curve of any given radius. 

Heretofore, it has been necessary to 
stretch wires or tubes across a highway to 
clock the speed of a car. The elapsed time 
between two points was obtained by stop 
watch or electronically, and the speed was 
read from a conversion chart. A vari ion 
of the system was the use of “electric eyes.” 


Microwaves Do the Work 


The Speed Meter, developed and manu- 
factured by the Automatic Signal Division, 
Eastern Industries, Inc., of East Norwalk, 
Conn., shoots microwaves at an oncoming 
or retreating car, and the speed is read 
directly off a dial. 

In its timing, the device works on the 
principle that a radio wave reflected from a 
moving target will cause a shift in the re- 


flected wave length proportional to the 
speed of the target. This shift is shown on 
the meter in miles per hour. 

The meter was designed primarily as a 
highway engineer's tool. An obvious ap- 
plication is in determining safe speeds on 
the hundreds of thousands of curves on 
highways, and at intersections, Test cars 
equipped with airplane ball-and-bank indi- 
cators, already in use by many state high- 
way organizations, can be clocked for max- 
imum safe speeds. Here the meter is inval- 
uable because it is accurate within two per- 
cent of a true speed, while auto speedome- 
ters may err as much as 15 m.p.h. on the 
high side in the higher speed ranges. 


Court Approval a Question 


The meter also could be’ used to catch 
speeders, although the manufacturer does 
not emphasize that. It has not yet been de- 
termined whether a traffic court would ac- 
cept such microwave evidence. 

The meter can be built to measure air- 
craft speeds, too, up to 1,000 m.p.h. or 
more, but its margin of error would intro- 
duce’ a possible inaccuracy of 20 m.p.h, 

Using it requires little or no practice, but 
an operator must realize that his dial will 
register on the biggest target or the fastest 
car in heavy traffic. Practical application 
led to desensitizing the microwave pickup. 
Experimental models gave readings on cars 
a half mile away as well as those near by. 
The needle on the dial went crazy. 

The meter has been undergoing tests for 
several months with the co-operation of Con- 
necticut’s Commissioners of State Police, 
Highways and Motor Vehicles. END 
PSM photos by W. W. Morris 


by transmitting the dial reading to o gr: 
1. Fluctuations during test show how 
ly shot from zero to a car's sp 


.ading in center was made by o state pi 

Ine man can operate the speed meter, which 

weighs only 45 pounds compl 2 FCC license 
required, but not an operator's license. 
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shown undergoing repairs right of the acceleration cha 
in at lower left is working inside the _ cyclotron’s h uum diffusion pumps. 
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Tracers Trailed. Here Geiger count- 
er tracks radioactive elements in patient on 
X-ray table. Doctors hope to find how cells 
of cancerous tissue form by following sub- 
stances the body uses. ny substance 
can now be made ra 


Uraniam Catchers. These high-volt- 
age kenotron tubes, shown under test at the 
General Electric plant in Schenectady, N.Y., 
play an important part in the development 
of atomic energy. They are used in the elec- 
tromagnetic plant at Oak Ridge, Tenn., for 


Looking into Steel. The internal 
structure of steel can be similarly checked 
by tracing radioactive carbon, This research- 
er is using a counter and photographic plate. 
Movement of carbon through steel is be- 
lieved to make metal “age,” grow brittle, 


the concentration of uranium. Kenotrons 
also have many industrial applications, such 
as the electrostatic precipitation techniques 
used for dust collection, gasoline cracking, 
painting and enameling, and in the manu- 
facture of sandpaper and textiles. 
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test Fighter. A new GE 
jet gives North American's FJ-1 better than 
500 m.p.h. to make it the Navy's fastest 


fighter—and the only U. S, one with a 
straight ram duct in the nose. Built for 
carriers, its range equals present types. 


Service § ion on Wheel This 
mobile fuel servicing unit for large airports 
pumps its gas through hydrant valve con- 
nections of an underground pipe line. A hy- 
draulic hoist lifts the fueling crew and hoses 
‘on a four-foot-square platform to any height 
up to 15 feet. The servicer is self-propelled 
and can deliver 150 gallons a minute 
through each of its two hoses. Lubricating 
oil is carried in a 200-gallon container, and 
a compartment is provided for storing hy- 
draulic oils, greases and other special prod- 
ucts for the maintenance of aircraft. 


Flying Lightweight. Weighing only has a 400-mile range. Powered by a 65-hp. 


1,050 Ib. witl 
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full tanks, Thorp Aircraft's 
two-place Sky Skooter cruises at 100 m.p_h., 


Continental engine, it is 18 feet long and 
its wing span is 25 feet. 


Motor Merry-go-round. A whirl _ the motor’s image buck to center and even- 
200 r.p.m. in this centrifuge gives a small tually to the telescope, at -right, synchro- 
motor a workout at 50 G. Mirrors reflect _ nized so motor appears to stand still for study, 


WHAT'S NEW, \ 
in AVIATION —\ 


Finding Fish by Air. Air-minded 
Southern California fishermen are using a 
Luscombe monoplane to find more tuna 
quicker. Fitted with floats, the plane rides 
to the fishing grounds in the boat's bait 
tank and is boom-lowered into the water. 


ps 
pst) 
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a 
a 
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Flying Subway. A miniature 85-foot _ giant B-36. Lying on his back on a four- 
“subway” is the only connection between wheel scooter, a crew member must pull 
the forward and aft cabins of the AAF’s himself through the tunnel by a cable. 
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On the Straight and Narrow. 
This shoran indicator, used for mapping, 
helps keep a plane within 250 feet of the 
proper ground track. Radio pulses are sent 
to two fixed points; echo times give dis- 


’ 


Periscope Avigation. A new com- 
bined periscope-sextant may eliminate the 
astrodome used by air navigators. The ob- 
server stays within the cabin; only 1% inches 
of the instrument protrudes. Dome removal 
would end chance of collapse, cut down 
drag and simplify sighting. Square D Co. 
developed the sextant for the Army. 


| WHAT'S NEW, — 
in AVIATION 


tances, translated into length of two geared 
rods. Where these cross, a pointer marks 
plane’s position and moves along desired 
course. If plane drift off, one rod shortens, 
pulls off pointer, and a dial needle moves, 


In the Air Again. Howard Hughes is 
at the controls of this XF-11 photo plane, 
a duplicate of the one in which he narrowly 
escaped death when it crashed last July. 
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The XF-11, designed for the Army Air 
Forces, is intended for high-speed, very 
long range photographic reconnaissance. 
Here Hughes is testing it at 6,000 feet. 


Bump Speeds Air Flow. A two- 
foot-thick aluminum bump, installed in a 
wind tunnel by Lockheed engineers, speeds 
air flowing around models by 150’ m.p.h., 
permits tests at velocities up to 850 m.p.h. 


Light Analyzes Clouds. Used at 
Army and Navy airfields to measure cloud 
heights and relative densities automatical- 
ly, 125 ceilometers like the one pictured at 
right are being manufactured by General 
Electric. A pulsating light device throws 
a vertical beam into the sky to scan the 
clouds. A detector unit, placed 1,000 feet 
from the projector, records the “scatter 
energy” of cloud layers dense enough to 
reflect and scatter the beam, and gives 
accurate information on the distance be- 
tween cloud banks and the ground. Both 
height and density readings are trans- 
mitted to an automatic recording device. 


TWO SPARE SEALED. 
BEAM UNITS SWITCHED 
‘OW AUTOMATICALLY IF 
EITHER OF THE OTHERS 


‘SPAmIT LEVEL 
BUILT IMs BURNS OUT 
ADJUSTABLE 


Lightweight Beacon. Designed to 
meet the requirements of small airports, 
this low-cost rotating beacon is easily 
Stalled oa poles Gcdeok tape. It dimsdasby 
the Line Material Company. 


Six-Jet Giant. Now undergoing tests 
for the AAF, Martin's six-jet XB-48 is the 
largest craft of its type yet built. It has 
a span of 108 feet 4 inches and is 85 feet 


main landing 


“Bicycle” 
wheels, set tandem below the fuselage, are 
supplemented by small wing wheels for 
stability on the ground. 


9 inches long. 
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he War on Unforms 


By Leon Shloss and Irving R. Dickman 


PSM WASHINGTON EDITOR 


EX-$/SGT., 26TH INF, DIV., 38D ARMY 


Sketches by Syd Landi 


EX-SGT., ANTIAIRCRAFT COMMAND 


'HE GIs who had to fight bugs, mildew, 

trench foot and their uniforms, as well 
as the enemy, will be surprised to learn that, 
at long last, “something is going to be done 
about it.” Not too quickly, of course; the 
Army doesn’t do things that way, But by 
mid-1949 the overcoat ‘that doubled its 
weight in the wet, the raincoat that kept 
rain out like a sieve, and the overseas cap 
that kept nothing off a guy’s head except 
a real hat will have their final discharge. 
Even trench foot and mildew, already 
staggering, may be licked. 

Beginning July 1, 1949, the cotton cap 
with visor and a combination raincoat- 
overcoat with detachable wool lining will 
be part of the standard uniform for officers 
and enlisted men alike. In addition, War 
Department Circular #61 calls for general 
use of many items that began to appear 
late in World War II. 


The New Uniform 


From head to toe, the GI stationed in a 
emperate zone will wear something like this: 

The visor cap; wool OD or cotton sun- 
tan shirt; wool OD trousers; high-neck 
sweater; Eisenhower jacket; wool socks with 
cushion sole; combat boots with composi- 
tion sole; leather gloves with wool inserts; 
the new field coat. 

For field wear, the success of the combat 
jacket under wartime conditions has led to 
the designing of a complete uniform, wind- 
resistant and water-repellent, including hood, 
t and trousers. Designed for wear over 
the basic clothing, when necessary, the 
jacket and trousers are to have pockets 
enough for even the most loaded GI. 

These garments, with the summer sun- 
tans and fatigues, either coverall or shirt- 
and-trousers, are expected to give the soldier 
both comfort and protection for all normal 
conditions. Basis for the changes already 


made, and those to follow, is experience 
in the field during World War Il, which 
opened many a tradition-bound eye. The 
Office of the Quartermaster General 
(OQMG) remembers all too painfully how 
men in every area left behind what was 
useless or unneces: 

Eyes were opened, too, by the way GIs 
voted for their favorite uniforms by the 
simple method of “liberating,” or appropri- 
ating, certain items. Few Americans in the 
ETO, for example, resisted the temptation 
to get hold of the warm, durable Armored 
Force jacket and pants when they could. 

‘This display of soldier opinion, more than 
anything else, led to changes in the GI 
equipment inthe midst of the fighting and 
is responsible for the continuing research 
for new and better clothing. 

Of course, not all Army traditions have 
been broken, but the replacement of such 
items as the wool overcoat, the raincoat, 
leggings and overseas cap will be welcome 
to most GIs. And enlisted men will un- 
doubtedly acclaim the elimination of special 
uniforms for officers. 


But to the OQMG experimenters at 
Philadelphia and Lawrence, Mass., even 
more important than their work on the 
regulation uniform is the development of 
clothing to meet new American responsi- 
bilities all over the globe, with special prob- 
lems of frigid and tropical climates. The 
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WOOL SHIRT 


WOOL TROUSERS 


HIGH-CUT SHOES 


in the basic uniform will be the 

cut long enough fo eliminate the 

Biscbich Wo waiic Poste) sees tases “scanty, 
and low-cut shoes for dress wear won't be “issue. 
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OQMG remembers the Bulge, where trench 
foot put even more men out of action than 
enemy fire, and the Pacific campaigns where 
men had to fight mildew, mold and insects. 

Of the special problems, most difficult to 
solve is that of keeping the body warm and 
capable of movement in the subzero tem- 
peratures of the Arctic and Antarctic, For 
each degree of temperature below zero, a 
man must use two percent of his energy 
just to keep warm. At -50°, all a man’s 
time and energy would be occupied in 
staying alive. In last winter's Operation 
Frigid, however, it was discovered that cold 
of -60° is the rule, rather than the exception. 


To meet these conditions, experiments 
are now testing the “layer principle” de- 
veloped by Paul Siple, of Army QM, who 
has spent more time in the Antarctic than 
any other American, Siple accompanied all 
the Byrd expeditions, and on the first one 
he got on the track of the layer principle. 

Instead of loading the body down with 
furs to keep it warm, Siple reasoned, why 
not take a lesson from the men who had to 
stay outdoors all day long—from hunters 
and woodsmen and farmers? Why not 
wear several garments of cotton, known for 
its absorbent qualities, and take off or put 
on as many as necessary? 

Based on this idea, clothing has already 
been developed that will keep an immobile 
soldier warm indefinitely at -14° in a four- 
mile-an-hour wind. At -60°, an active soldier 
wearing the new clothing can last two hours, 
To do even this, over the regulation shirt 
and trousers, high-neck sweater and field 
jacket, he must wear the following: a fur 
liner, ‘pile inside; a second fur liner, pile 
outside; a fur-lined parka; a fur-lined cap 
with visor, covered by the fur-lined hood 
of the parka; woolen gloves, covered by 
woolen mittens, covered in turn by leather- 
and-fur shells; field over-trousers. 

A choice of footgear is available: combat 
boot, shoepac or mukluk. The mukluk is 
good down to -60°, but its soft sole wears 


badly on rocks, and its lack of arch support 
prevents its wearer from carrying heavy 
loads any great distance. The warmth of 
the mukluk is increased even further by 
wearing inside it two pairs of ski socks, two 
pairs of cushion-sole wool socks and. two 
pairs of felt inner soles. 

Thus attired, the polar soldier has reached 
the point of diminishing returns. His weight 
has been increased by 30 pounds, and his 
body area has been increased to the point 
where heat loss almost exceeds heat reten- 
tion, Tests show that the next step must be 
protection either by electricity, like flight 
uniforms, or by such insulating compositions 
as fiberglas, 

The problem of footgear is a puzzler all 
its own, The combat boot, possibly the 
most publicized clothing item of World 
War II, never was truly loved by its wearers. 
If the boot was completely watertight, the 
foot, unable to “breathe,” perspired. Trench 
foot resulted. If the boot was porous enough 
to permit air circulation, water got in, too. 
Again trench foot was the result. 

Best all-around boot to date is the leather- 
topped, rubber-footed shoepac, some models 
of which reached combat units in the winter 
of 194 The doughfoot, who took the 
shoepae gladly in his foxhole because it cut 
trench foot by 85 percent, had to toss it 


away on the road when his arches broke 
down after 2 couple of miles of marching. 
He may be interested to know that this was 
only another case of Army snafu. Col. M. E. 
Barker, in the April 1947 Infantry Journal 
points out that the Army failed at any time 
during the war to provide the inner sole 
with arch supporter for the shoepac, which 
would have made a tremendous difference. 

Chief drawback, even in the latest model 
shoepac, is leakage where the rubber and 
leather are stitched together. The solution 
may come through one of the various 
cements or treated threads now being tested. 

One of the cold-climate problems already 
well on its way to being licked is that of 


DETACHABLE LINER 


overcoat and raincoat. The trouser hoods button 
cround shoe tops for protection from heavy rains. 
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BASIC “LAYERS” 


he more layers you put on, 
starting with the basic field dress and ending up 
with snow camouflage suit when necessary. The res- 
Pirator mask protects lungs from extreme cold. 
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giving the soldier a chance to get plenty of 
air into his lungs. Offhand, that might 
seem to be no problem at all, but at tem- 
peratures of 40 to 50 below zero, the amount 
of heat lost by merely breathing is of 
serious concern. 

The solution was the invention of the 
heat-regenerating respirator, a device that 
retains the warmth of an exhaled breath 
and uses it to warm up the next lungful on 
its way in. This saves the soldier from 
breathing painfully cold air and helps con- 
serve the warmth of his body. 

In the hot Pacific and other tropical areas, 
you undress instead of dressing. Comfort 
lies in taking as many clothes off as possible. 
While the Army has not yet taken the 
seemingly logical step of adopting the 
British and Aussie uniform of sport-shirt- 
cum-shorts, which many Gls adopted for 
themselves, a great deal has been done to 
give the soldier greater protection from the 
chief natural hards! of jungle warfare 
sun, mildew, undergrowth and _ insects, 


Chief development in this field is a new 
light fabric impervious to these annoyances, 
including the sting of insects, which had a 
field day on wet sun-tans. 

One of the most important si 
in the campaign to increase mili 
and comfort was accomplished recently in 
the Biological Laboratories of the Philadel- 
phia QM Depot. A team of biologists and 
chemists, headed by Dr. Ralph G. H. Siu, 
gained what appears to be final victory over 
mildew damage. 

Not only did mildew, common term for 
about 400,000 destructive fungi, cause in- 
calculable monetary damage; its cost in di 
comfort and illness among American troops 
was far more important. In an effort to lick 
this pest 30-year-old Dr. Siu, a native of 
Honolulu, sent scientific missions all over 
the world. Using their reports, he reduced 
the number of fungus and bacteria male- 
factors to about 10,000. Two hundred of 
these were marked as chief offenders, of 


which a score were finally identified as the 
most destructive. 

Dr. Siu found that when fungi attack a 
cotton fiber they use an enzyme, an organic 
substance serving as an agent for breaking 
down the main component of the fiber, 
cellulose, The enzyme first attacks the 
molecule of the cellulose and converts it 
into sugar, after which the fungus is able 
to absorb the sugar through its cell walls. 
Most important of the discoveries was that 
for the enzyme to convert the cellulose 
molecule into sugar, it first had to match, 
at least roughly, the shape of the molecule. 
It seemed, therefore, that the most hopeful 
course lay in changing the shape of the 
cotton fiber molecule, thereby making it im- 
possible for the enzyme to attach itself, 

Further studies showed that several treat- 
ments already administered to fabric for fire 
resistance, water repellency and other pur- 
poses actually changed the shape of the 
cellulose molecule. Fire resistance and mil- 
dew resistance in a single treatment are 
therefore possible. 

OQMG believes that soon it can develop 
a “one-shot” treatment that will make fab- 
rics resist fire, water, mildew, sunlight, 
shrinkage and possibly’ even abrasion. 


Testing Clothes and Men 


Behind most of the uniform changes, and 
the conquest of such pests as mildew and 
trench foot, lies the constant research pro- 
gram of the OQMG. At Lawrence, rain 
rooms, cold rooms and hot rooms have been 
set up in which both clothing and men are 
subjected to the severest climatic tests. 

In dealing with the comparatively new 
field of dressing and equipping armies 
scientifically, the researchers first did not 
have ev standard of measurement. The 
standard finally evolved was the CLO. One 
CLO was said to be equal to the amount of 
clothing needed to keep an inactive man 
comfortable in a windless room at 70°. 

With this new yardstick, research parties 
set out to map weather conditions in every 
accessible region of the earth, month by 
month, Weather charts were then drawn 
in CLO units. The “clothing almanac” 
made up of these CLO unit charts has now 
become the basic QM guidebook. 

‘Whatever uniform changes are evolved, 
whatever the new equipment designed, the 
basic purpose of the QM researchers remains 
unchanged: to make the GI's life, whatever 
the conditions may be, an easier one. END 


Rain court at OQMG leboratory tests 
clothing in fogs, drizsles or downpoi 


Testing dexterity w 
poler troops can't denier 


Soaking shoes for hours at a time is one 
step in the battle against trench foot. 
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Typewriter Catches Mistakes 


TENOGRAPHERS can throw away their 

erasers when they get one of the new 
“errorless” typewriters. It gives typists a 
chance to catch mistakes by showing them 
what a complete line looks like before it is 
printed. Not until errors have been cor- 
rected does any type strike the paper. 

The letter keys act only as selectors, 
closing electrical relay circuits that deter- 
mine which characters will later be printed. 
They also position indicators in a window 
above the keyboard, the way some adding 
machines do. 

‘After an entire line has been set up in 
this manner, the typist can read it over and 
make changes if necessary. Then the print 
key is pressed, printing the whole line 
shown, one letter after another. 

Lines can also be justified—expanded or 
contracted to make the right as well as the 
left margin exactly even. Another feature is 
a signal to tell the typist how much space 
remains at the bottom of the page. In addi- 
tion, the machine can be equipped with 
different sizes and styles of type. 


Striking the keys permits a series of 
movable bars, one for each space in the type 
line, to slide forward until stopped by pins 
representing the various letters to be used. 
The letter keys are simply switches control- 
ling solenoids that drop the proper pins into 
the stopping positions. 

When the print key is struck, a sensing 
carriage moves across the bars and connects 
each one, one at a time, to the letter its 
position represents. Completion of this elec- 
tric contact makes the letter strike the paper. 
The paper, unlike that in other machines, 
remains stationary while the type assembly 
moves with the carriage from left to right. 
Line spacing is automatic. 

Invented by Robert S. Wallach, president 
of the Associated Development and Re- 
search Corp., the machine is still in the 
experimental stage, and production is not 
expected for at least another year. 

Cost? The first ones will probably sell for 
a little less than $1,000. Later, mass pro- 
duction models—minus a few of the de luxe 
features—may be made for about $250, 


Skystreak | 7+ "on Penne 


LEEK, sturdy and stub-winged, the jet- 

propelled D-558 Skystreak may be the 
first piloted plane to attain the speed of 
sound (PSM, Mar. ‘47, p. 93). 

Built by Douglas for the Navy, the craft’s 
TG-180 turbo-jet engine develops a force 
equal to that of four B-29 engines wide 


Jes oes 
Split-nose scoop channels air past pilot to engine. 
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open. Its unbraced, tubelike magnesium 
fuselage is 35 feet long, while its thin wings 
have a span of only 25 feet. 

Designed to withstand loads greater than 
18 times the force of gravity, it features a 
jettisonable cockpit for pilot safety and hy- 
draulically operated air brakes. 


Tiny tires ore eight-ply nylon inflated to 230 Ib. 


Helium-supported Hangar. 
simplify the housing of large planes, Emil 
R. Capita, of North Bergen, N. J., has de- 
signed a tentlike fabric hangar. Its top 
contains hollow cells that, fillet with helium, 
hold up the roof and help support the 
walls, which are guyed to tent pegs. 


1H WEARING 
POSITION 


mh 


IW USE 
T 
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“Windmill” for Landing Gear. 
Pre-rotation of airplane wheels to lessen 
landing friction is achieved by cupped vanes 
in an invention by Bernard D. Branner, of 
Waterford, Conn. The vanes, which can be 
separate units or a single circular casting, 
can be attached directly to the wheel rims. 


Built-in Coat Hanger. A man could 
hang his coat on any hook and not worry 
about wrinkles with a coat hanger invented 
by Rudolf Senn, of Basle, Switzerland. It is 
a strip of flexible material with a series of 
closely spaced blocks on one side. Fitted 
loosely into a sleevelike covering, stitch- 
ed in the shoulder lining, the strip bends 
freely when the blocks are uppermost. 
‘Turned over so that the blocks jam to: 
gether and restrict bending, it forms a 
rod that holds the coat in shape. 


RIVETS 


FLEXIBLE MATERIAL 


Air-cargo Elevator Truck. For 
speedier loading of cargo planes with fewer 
trucks than are ordinarily required, Nor- 
man Kuehlman and Henry French, of Wi 
consin, have designed a truck with a hy- 
draulic lift and a separate freight body. 
The freight section has movable legs and 


vac 


KEYWAY 
AND KEY 


HURLING 


Mechanized Toothbrush. The 
handle of a toothbrush invented by Emanuel 
Aaron, of New York, is divided into two 
sliding parts. Moving them up and down 
in relation to each other (which can be done 
with one hand) causes the brush head to 
turn back and forth against the teeth. 


wheels, operated by an electric motor inde- 
pendent of the truck itself. When the legs 
are raised, the body automatically locks 
itself to the truck; when they are lowered, 
the body is released. The design permits 
one truck to handle several freight bodies, 
hauling one while others are loaded. 


Vertical Clock Face. A drum with a 
dark pattern of 12 steps on it, visible 
through a vertical slot marked in hours, is 
the face of a clock devised by Joseph L. 
Smith, of Chicago. The highest portion of 
the dark pattern shows the hour; its hori- 
zontal width indicates minutes. 
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It takes eight weeks and a rock 


to become a land dweller 


© MAKE this pictorial life history of the 
lowly toad required the talents of a 
hunter, aquarium keeper and photographer 
combined in Hal H. Harrison. Havi 
fe with a photogenic thumb help 
The first task was capture of a pair of 
toads, male and female. They were kept in 
the small aquarium in Harrison's home until 
the female laid her 
turne It was 
picture-making began 
graphed when only 
tadpoles, which ha 


nen they were 
is point that 
e photc 
1 hour old 

itched in about a 
the aquarium, feeding on the 
plants it contained, W! 
ion revealed a di: 


The eggs of the American toad resemble strings of 
beads covered with o gelatinelike material. The 
toad starts his life in the water, but leaves 
after a few wooks and returns only for breeding 


never a cas- 
ge in 


After about a week the egg hatches into @ tiny — Appearance of the hind legs signals the beginning 
tadpole. With the help of the long tail, it con of the change into a land animal. At this stage the 
wriggle around in the water. It cannot live in air. tadpole will crawl out of the water for brief periods, 
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the tadpoles’ appearance, one was picked out 
of the water and posed on Mrs. Harrison's 

thumbnail to indicate size. 
Pictures were taken regularly during the 
eight weeks a toad needs to change from a 
squirming water animal to a four-legged 
land dweller. At one point in their growth, 
Harrison was puzzled when the tadpoles’ 
legs failed to appear on schedule. A natu- 
ralist friend suggested partly submerging a 
rock in the aquarium. That did the trick. As 
soon as the tiny animals had a way to craw! 
out of the water, they began to grow legs 
‘The transparencies were made with a 
3% x 4% Zeiss Maximar, using a single 
flash bulb held near the camera. A piece of 
green blotting paper furnished a simple 
background with pleasing color contrast. 
“I was lucky during those eight weeks, 
reports Harrison. “My wife didn’t change Wass: pies Lobia igs teed is obost two fe thea 
Epp opine Os Nee ‘Baill pone it is almost impossible. to. see. The food is highly 
prised by gardeners, for it eats harmful insects, 


Next come the front legs. The fail. remains, 
though now it is not so large compared to 
rest of the body. Soon it disoppears compli 


ly. 
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Everybody has his own pet ideo of some gadget he 
would like to see in general use. What is YOURS? 
Popular Science Monthly will pay five dollars for every 
such suggestion that its editors decide to publish. Sug- 
gestions cannot be acknowledg 


Two-in-one Hair Aid. Tosavetime Portable Traffie Lights. where 
and insure good grooming, Ernest Narias, permanent ones are not needed, they would 
of Tampa, Fla., suggests a comb that would save taxpayers money and the police time, 
dispense hair tonic through its teeth. says L. E. Cottingham, of Rowland, N. C. 


Splashless Bathtub. One with a Hot-water Warning. To safeguard 
watertight top would let Junior splash to the dishwasher from scalding water, L. F. 
his heart's content and keep the house dry, | Chambering, of Longmeadow, Mass., would 
thinks Bob Binks, of New Orleans, La. equip the faucet with a thermometer. 


f 
Sure-find Seat Lights. small lights Rain Guards for Mailboxes. Any- 
on vacant theater seats would take the one who has tried to mail a letter in the 
guesswork out of hunting for one, declares rain would welcome protection, believes 

i L. J. Herbert, of Lexington, Mass. Dorothy Tooker, of Larchmont, N. Y. 

é Wa Serene 
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The complete mouloge mold is removed from 
Courtleigh’s face—and it doesn't oven stick to his 
heir. A positive cast of the actor's face will now 
be made from the negative moulage. The make-up 
is for @ broadcast over station WNBT, New York 


With television, the make-up artist hos croshed 
the broadcasting studio—and uses the lat 

tific methods. Hare moulage (casting m 
epplied to the face of actor Stephen 
being made up os Abraham Lincol 


ulping a Television Lincoln 


The moke-up artist, Richard Smi 
cast of Courtleigh's f 
make them lock alike, 


e rubber pieces modeled on the plaster cast 
ore applied to the octor's face to give it Lincoln- 
esque contours, including the famous wart, Make: 
up and grease paint will now be applied over the 
new features for the final illusion of reality, 


ve roar 9 
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MU voin tuings together, Firt he tied them 
Be gatioc with rawtce; inter bo'usod wooden 


and then rivets. Finally, as shown by these 
pictures from the film Design for Arc- 
welded Structures, made by Herb Lamb 


Productions for the Lincoln Electric Com: 
pany, are welding has gone a step further 
in removing limiting Electrical 
welding allows more freedom of design. It 
permits structural members to be 


joined 


directly, retaining the full strength of the 
material in bination of shapes. 

Modern design is arc welding’s partner in 
ng cheaper and better girders, Two 
channel sections can be welded to form a 
box section, impossible with riveting. Spe- 
cial shapes of I-beams may be welded from 
plates of different thicknesses, Tension and 
ompression members, and beams can be 
welded without adding weight or losing 
strength. This sequence from the film tells 
the story of a welded plate girder. 


3. Twolve hundred pounds of useless material have 
been removed and the |-beam now weighs only 400 
Ib, Yet it will still carry 10,000 Ib—in fact, it will 
bond less than the solid beam four times its weight. 


7. The answer, says Lincoln, is are welding. No rivets 
are used, the flange angles are not needed and no 
weakening holes are made. The designer needs only 
the web plate and a pair of I'/3-inch plates. The 
rewult iso streamlined girder. 
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4. This riveted plate girder, used for bridgebuilding 
offers a typical example of how o combination of 
goed design and the latest fabricating methods 
can cut weight ond costs, 


8. There are no overlapping flat surfaces, no holes, 
no excess bulk and weight. The structural members 
are joined directly, retaining the full strength of 
the material. Of course, any combination of shopes 
« possible with ore welding 


1. The load capacity of o beam depends primarily 
on its shape. When it is o solid bar, os obove, 
about 1,600 Ib. of material is required to support 
@ 10,000-Ib. load; much material is wasted 


5. Riv 
plate and flange angles. Punching rivet holes 
removes metal and weakens all parts; to offset 
this the section must be larger—and heavier. 


ing this simple girder requires @ heavy web 


9. How do rivating and welding stack up for weight 
and material used? When stiffeners ore added 
each lineal foot of the riveted girder weighs 330 
Ib., against 255 Ib. for each foot of orc-welded 
girder. One-quorter of the weight is saved 


2. Modern design methods remove the idle material 
from the solid bar. This results in the I-beom 
shown above. Useless material hos been cut away, 
trimming the weight while maintaining the strength. 


6. Joined and riveted together, the parts form o 
bulky, heovy union. By using some method that 
eliminates the riveting, the added weight can be 
avoided without decreasing the girder's efficiency. 


10, Including lower labor costs, the saving in dol- 
lars adds up to 22 percent. Similar weight and 
cost savings can be achieved by arc welding ten- 
sion and compression members, either in standard 
structural shapes or in tubular sections, 


Air Liners Shed Rivets 


Spor welding, in which two rows of welds 
equal the strength of three rows of rivets 
makes Boeing’s Stratocruisers smoother, 
faster and less costly to produce. At right 
is an automatic welding machine, electri- 
cally stitching carefully aligned sections of 
body paneling. Above, a finished section 
of the aircraft skin shows off its smooth 
surface in a “touch” test. 


Lightweight Plastic Arm 

AMONG the new prosthetic devices being 
developed to aid amputees is one engineered 
by Northrop Aircraft: an artificial arm 
that weighs less than two pounds. 

Formed over a plaster cast as a light but 
rigidly strong plastic shell, the arm has 
wire controls similar to aircraft control 
cables, instead of the leather thongs for- 
merly used to guide the metal hooks that 
serve as a hand. The photos at right show 
the arm partly assembled (bottom) and in 
use (top). For amputations below the 
elbow, the Northrop arm has a “rotating 
wrist, operated by movements of the fore- 
arm, that contains a set of gears to incre 
the wearer's dexterity. The wrist can be 
locked in any position to lift heavy objects 
without danger of slipping. 

‘The new arm is being distributed by the 
Rexall Prosthetics Service Center in Los 
Angeles, established as a model for other 
such centers throughout the country 


Photo Tube Is a Midget 


DESCRIBED as the smallest photoelectric 
cell ever produced commercially, the tube 
shown at right is only one-quarter inch in 
diameter and little more than an inch long. 
Developed by RCA, it works just as bigger 
tubes do—reacting to light entering a win- 
dow .at its larger end—and is expected to 
find many industrial applications where 
space presents a problem 


122 rorutar science 


Safety Rides 
a Scaffold 


JACK FRANKEL, a painter with a personal 
Knowledge of the hazards of scaffolds 
(he was injured and his partner died when 
one gave way) has invented a device to 
eliminate those hazards. It is a viselike 
steel hand that clamps on a rope or cable. 
Fastened to a leather harness, it supports 
a workman if his scaffold breaks or 5! 
Pressing a release lowers the wearer to 
the ground, three feet at a time. 


Turning the knob clamps o rope firmly in the grip, 
which is fastened by metal hooks to o harness like 
that of a parachute. The device supports up to 800 
pounds and con even be used in place of o scaffold. 


Above, Frankel demonstrotes o “side-slip,” made 
safe with his invention. At right, on the upper 
end of a slipping scaffold, he proves to the photog 
rapher that his dovice really can be a lifesaver. 


BEFORE 


This wire-rope machine shows 


how color con make machinery more attractive—and mors efficient. 


(Color Punches the 
Time Clock 


By Lloyd Stoutter 


Seed in a carefully air-conditioned Mid- 
western factory complained of feeling 
cold, although the temperature was kept at 
@ steady 72°. When the blue-green walls 
were repainted a warm coral color, how- 
ever, their complaints ceased promptly. In 
another plant, workers lifting black metal 
boxes filled with rough-cut brier pipes com- 
plained that they strained their backs. One 
Weekend the foreman had all the boxes 
Painted a pale green. On Monday several 
men said to the boss: 


suasive powers of color are not new to 
science. The average person will under- 
estimate the temperature of a blue room 
and overestimate the temperature of a red 
room, and will judge dark-colored objects 
to be heavier and light-colored objects 
lighter than they really are. In the last 10 
years, with the growth of a new profession 
called color engineering, these and other 
color phenomena have been put to practical 
work on a broad scale. 

‘The idea that colors on the red side of 
the spectrum are warm and stimulating, 
while those at the opposite blue-green end 
are cool and relaxing, is accepted as a rule- 
of-thumb by all color practitioners. In a 
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Pu Pont's Safety Color Code is used to tag industrial equipment for safety ond good housekeeping. 


Color works for a living 
in industry, in public health 


and in salesmanship. 


Navy's change to white shirts foiled mosquito 


chain of restaurants, waiting lines formed 
outside telephone booths. When each booth 
interior was painted bright red, conversa- 
tions speeded up so that the signs asking 
users to be brief were removed. 

Another group of restaurants in New 
York adopted their striking red-and-yellow 
color scheme on the advice of a color con- 
sultant, Originally a chaste gray-green, the 
restaurants were popular, but patrons were 
inclined to linger and the turnover wasn’t 
fast enough to suit the management. When 
the decorating was changed to stimulating 
colors, traffic speeded up and, business in- 
creased. 

‘Tests have established that red seems to 
have the edge in any selling job where a 
snap decision is involved. Howard Ketcham, 
a leading color engineer, was asked by a 
large oil company to try to increase the 
sales of its premium gasoline by changing 
the color scheme of its filling stations. Ex- 
perimenting with a Brooklyn station. 
Ketcham used green and white everywhere 
except on the premium gasoline pump, 
which he painted a brilliant red. Sales for 
the redecorated station as a whole promptly 
went up 15 percent—and the premium gas- 
oline pump sold 50 percent more than 
formerly. 

While red impels to action, green—the 
color of nature—seems to promote a sense 
of well-being. Blackfriars Bridge, in Lon- 


Used in many Army units, Color Code also employs symbols for the benefit of color-blind persons. 


-_ 


aA _ | 


Dork box seems lighter when painted light green. 


Red speeds customers’ choice, booms premium gas. 


don, was notorious for suicides. When its 
black ironwork was repainted bright green, 
suicides from the bridge declined by more 
than one-third, 

Though most animals, including bulls, are 
color-blind, color has its effects on certain 
insects. Blue appears to be repugnant to 
flies. Recently a Chicago cheese manufac- 
turer painted a large factory window blue, 
to screen out the sun's ultraviolet rays; it 
was discovered incidentally that flies ‘no 
longer congregated outside this window, 
although they were as thick as ever around 
other windows. Mosquitoes, however, seem 
to like blue. During the war the Navy with- 
drew blue shirts from men working at 
shore installations in malarial districts and 
substituted white, after tests showed that 
the incidence of mosquito bites was con- 
siderably higher among men wearing blue. 


Bugs and Barnacles 


Mosquitoes and other night-flying insects 
are also repelled by a new deep-orange 
electric light bulb for outdoor illumination. 

Ship owners stand to save millions of 
dollars because of the discovery that bar- 
nacles, the marine organisms that foul 
ships by attaching themselves to hulls, are 
color-conscious. Experiments by the Scripps 
Institution of Oceanography show that bar- 
nacles are particularly fond of the dark 
colors customarily used on ship bottoms, 
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Painting fuel tanks with special pigment—Du Pont's 
Dulux White—lowered temperatures and increased 
yearly capacity by cutting evaporation losses. 


and settle in far fewer numbers on a sur- 
face painted light green or white—a simple 
way to decrease American shipping’s $100,- 
000,000 annual “barnacle bill." 

Wartime experience developed a complete 
color program for industry, with results 
so impressive that hundreds of factories 
are taking it up. Here the purpose is not 
merely to stimulate or soothe the worker, 
but to increase visibility by means of color 
contrast and more profitable use of illu- 
mination. Factory managers report produc- 
tion increases of 15 to 30 percent, which 
they attribute solely to the scientific selec- 
tion of the proper colors in routine factory 
painting. 

The typical steel-working plant has the 
bodies of machines painted a light “hori- 
zon" gray, while working areas are a cream 
color, to make the steel being worked on 
stand out in three-dimensional contrast. 
‘The ceiling is white, and the walls and sup- 
porting columns, up to a height of about 
eight feet, are a soft gray-green. The floor 
may be a light buff or gray. Fire-fighting 
equipment is painted red; first-aid boxes, 
green. Hazards—low beams, edges of plat- 
forms and pits, crane hooks and lift trucks 
—are yellow striped with black; switch 
boxes and levers, blue. 


Saving Ilumination 

‘The over-all effect of this industrial color 
scheme, fathered by color engineer Faber 
Birren, is harmonious and pleasing. But it 
has nothing to do with aesthetics, is strictly 
functional. Data show that with this use 
of color it is possible to recover light other- 
wise wasted and increase the actual illu- 
amination 100 percent without changing the 
lighting equipment or increasing the watt- 
age. The Cambridge Instrument Co., of 


Ossining, N. Y., says that as a result of. 


color-conditioning it experienced immediate 
gains of 15 percent in production and 40 
percent in accuracy—along with a 60 per- 
cent decrease in absenteeism. And workers 
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take more pride in caring for equipment. 
A large Detroit firm reported that in 60 
days it had saved, through recovery of 
small parts formerly dropped and swept 
away, enough to pay for the painting. 
Accident rates in newly color-conditioned 
plants usually take a sharp drop and stay 
down. Typical drops reported range from 
20 percent (Tulsa Boiler & Machinery Co.) 
to 40 percent (Bliss & Laughlin, Inc, Buf- 
falo, makers of metal-working machinery). 
Frequently eyestrain, which can create dan- 
gerous fatigue and nervous tension, is the 
result of constant, involuntary adjustment 
of the eye muscles caused by wrong color 
contrast, or distracting, glaring horizon 
colors, even where there is sufficient light. 
In the inspection room of a North Caro- 
lina textile mill, girl operators scan blue 
denim hour after hour, as it moves rapidly 
under their eyes. Thinking to provide the 
maximum light, the operators of the mill 
had painted the walls of the room white. 
But when the girls looked up momentarily 
from the blue cloth to the white wall for a 
rest, a peach color swam before their eyes. 


The Eye's Defense 


This is the visual phenomenon called 
“after-image”: The human eye, overstimu- 
lated by one color, registers the opposite 
or complementary color as a means of re- 
adjustment. When the girls looked back 
at the work, it took them several seconds 
to regain normal vision. A color engineer 
greatly increased the time the girls could 
work effectively and without strain at thi 
job by providing what their eyes demanded 
Peach-colored walls. 

Color engineering performs some of its 
most powerful functions not with bright 
hues, however, but with pure black and 
white. Here the effect is strictly physical, 
based on the fact that black absorbs heat 
and white repels it. The Beech-Nut Packing 
o., at Canajoharie, N. ¥., paints the black 
tar roof of its plant white each spring with 
a short-lived water emulsion paint, lowering 
plant temperatures through the hottest part 
of the summer by several degrees. By the 
time cold weather comes, the white paint 
has weathered off and the plant gets the 
full benefit of the heat-absorbing black roof. 
And heating engineers have found that a 
five-coil steam radiator painted white will 
produce as much heat as six coils painted 
a dark or metallic color. 

The basic principles of all colors have 
been known to us ever since Sir Isaac New- 
ton looked through a glass prism and dis- 
covered the spectrum. But because we have 
been blinded by color’s aesthetic appeal, we 
have overlooked its amazing powers, and 
only recently have put it to work. END 


This modified 1-40 jet engine, steam operated, is 
being checked before being used to compress ir 
for operation of the ram-jet engines. 


Turbodyne 


Tu1s slender engine, the Turbodyne, is 
said to deliver the greatest thrust ever 
created by a gas turbine. Built for the AAF 
by the Northrop-Hendy Co., of Hawthorne, 
Calif., it is part of a seven-year research 
project that until now has been secret. 

The Turbodyne is designed to run about 
500 hours with the temperature at the noz- 
zle blades 1,400° F., operating with a com- 
bustion efficiency of 94-96 percent and a 
compression ratio of seven to one. At lower 
speeds, it will run 10,000 hours. As the 
engine turns faster than 10,500 r.p.m., a 
centrifugal force of 20,000 Gs is developed. 

‘The air is sucked in and compressed by 
more than 1,000 blades, shaped like air- 
foils, mounted on one end of the main shaft. 
‘The air then moves at high pressure to the 
center of the engine, where it is mixed 
with fuel. The engine burns a variety of 
fuels, including kerosene, 100-octane gas- 
oline and pulverized coal. The fuel-air 
inixture ignites like a gigantic blowtorch, 
its fiery blast driving against the turbine 
blades to spin the shaft. 


Steam Runs Jet 


MAN’s first artificial power source has 
been put to work running his latest engine. 
Steam has been piped into the Boeing plant 
at Renton, Wash., and operates a modified 
I-40 jet engine. The jet in turn compresses 
air to produce a stream, traveling at super- 
sonic speeds, used for laboratory testing of 
high-speed ram-jets, part of ah extensive 
AAF program on new power plants, Com- 
bustion testing is conducted in a special 
“thermodynamic” wind tunnel. The steam 
comes from a 107,000-horsepower ‘steam 
electric plant near by. 


In the text cell, workmen give final touches to 
the duct that carr stream to ex- 
perimental ram-jets undergoing tests. 


Air enters bellike mouth at right ond is com: 
prested by hundreds of tiny blades. It is then 
mized with fuel in the combustion chamber—the 
bulge just left of center. The turbine spun by 
the fiery mixture i Projecting 
from the intake are pressure tubes and 

icators, used in checking 


Studies of the possible use of the Turbo- 
dyne to power locomotives are now being 
made by the Northrop-Hendy Co. in co- 
operation with the Union Pacific Railroad. 
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RUBBER-BAND CHAMP. Put your name 
on this plane before you let it take off, b 
cause the Chieftai i 
sight. Its sleek 
lowed bal a 


lanced prop folds back 
e. If you want to see 


thrilling 
build this sleek 
the plans beginning ¢ 


pow 
job from 


MINIATURE JET CAR. 
cartridges that put sparkl 
er siphons also 

kind of excitement 
tridge 1s tucked into the ta 


A laboratory technician operates o three-roller 
paint mill to grind pigments for an A-rei 

uct, Resin is the family name for the 
forming ingredients in varnishes and enamels, 


‘wreakdown of paints ond yarn 
cts of natural sunlight. 


lating the 


\ew Paints 
rom (hil 


RGANIC chemists are the Scotchmen of 
science. They won't waste any raw ma- 
terial, especially if it is cheap. The latest 
reward of their ingenious frugality is a new 
resin for paints, made from the petroleum 
hydrocarbons that were a basic ingredient 
of wartime synthetic rubber. 

Called A-resin by Esso Laboratory chem- 
ists who developed it, the new synthetic 
makes paints, enamels and varnishes re- 
ported to be superior in some respects to 
existing finishes. They stick well to almost 
any surface, even highly polished metal. 
A-resin paints will not flake off, the makers 
assert, pointing out that a knife scratch 
pulls pieces of metal away with the paint. 

In other characteristics, A-resin paints 
are also said to rank high. They resist soap 
and water, withstand weathering, and are 
not dissolved even by acid grapefruit juice; 


a 


the ultroviolet test, experimental 
to actual 
they stond up. Ax 


Supplementis 
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to see how we 
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these qualities are expected to make them 
useful for coatings for food cans (which 
must be unaffected by stamping operations 
and by the acidity of their contents) and 
for the priming coat on autos. Of major 
interest to paint manufacturers is the fact 
that A-resin is a “short-oil-length” resin 
it requires mixing with only small quanti- 
ties of drying oils, such as linseed or tung 
oll, 

A-resin enamels may find wide use for 
such everyday jobs as refinishing furniture 
They dry quickly, leave no brush marks, 
and are expected to be fairly low in cost 


Atomic Architecture 

Back of this development are several 
years of atom-juggling based on previous 
experience at changing oil into almost any- 
thing man can use. Starting with pure 
hydrocarbons (compounds containing only 
the elements hydrogen and carbon), chem- 
ists had already rearranged the atoms and 
the connections between molecules to make 
rubber. 

The researchers went back to the same 
raw material — hydrocarbons —and once 
more rearranged atoms and linkages. This 
time they wanted not a soft, stretchable 
material like rubber, but something hard 
and brittle. It would have to be insoluble 
in water, but soluble in certain hot oils. 
More important, it would have to dry into 
@ tough, lasting film. The result of this 
atomic architecture, A-resin, 1s soon to be 
produced in experimental quantities at a 
pilot plant in Bayway, N. J. END 


indicates the 
light color requi 


nthetic's purity. This gi 
1d by paint and varnish makers. 


A scratch hardness tester measures the resistance Magnified scratches on equally thick coatings of 
of dried point ond varnish surfaces. Comparative two enamels show the flaking of ordinary enamel 
results obtained with ordinary enamel and its A- on the left, ond emphosize the greater adhi 
resin equivalent cre shown in photo at right. properties of the A-resin product on the right. 
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Mine-killing Snake 


Tus rocket-headed “snake,” slithering 
across the water at 90 mp.h., is a mine 
killer. Launched from an assault boat, it 
swooshes to an enemy-held beach, climbs 
onto it—and blows itself up. The blast from 


Spike Detector 


‘THE veteran mine detector has a civilian 
job—ferreting out nails in logs. Saboteur- 
driven spikes splintered dangerously when 
they hit the saws of R. T. Mitchell's mill at 


Logansville, Ga., so he obtained special 
authority to buy a detector. 


its 45-foot, explosive-packed tail (most of it 
hidden by smoke in photo above) sets off 
any enemy mines planted on the beach 
to keep attackers from landing there. Simi- 
lar rocket-powered devices have been de- 
veloped, also by the Army Engineer Center, 
Fort Belvoir, Va., for use ashore. 


Logs Walkers’ Course 


Wir this pedograph slung around his 
neck, a man always knows where he is and 
where he's been. Developed by Army Engi- 
neers for marching troops, the device makes 
a continuous record of directions and dis- 
tances traveled. Close-up shows details. 
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Dipping 
Clear Plastic 


into the 
Rainbow 


IRYSTAL plastic has a beauty peculiarly 

its own, but the craftsman can now dip 
into the dyemaker's palette to give it any 
hue he wishes. Lucite, plexiglas, cellulose 
acetate, vinylite and polystyrene can be 
colored simply by dipping into a hot dye 
solution. The materials needed are inexpen- 
sive and the process takes only a few min- 
utes. 

Several water-soluble plastic dyes are be- 
ing marketed for this purpose. These are 
offered in a wide choice of colors—sky blue, 
royal blue, turquoise, yellow, orange, scar- 
let, magenta, purple, green, amber, brown, 
red, ruby, violet and black. Some common 
aniline dyes also may be diluted with water 
for use in the same way, and you may find 
it interesting to experiment with a few of 
these. 

Immersion dyes are sold in concentrated 
liquid form. This is diluted with 10 parts of 
water and then heated until the solution is 
just barely at the simmering stage, or about 
190 to 200° F. The plastic to be dyed should 
first be carefully washed with alcohol to 
remove any oils or grease. How long you 
should submerge it in the dye will depend 
on the depth of tone you want, but usually 
won't exceed 60 seconds. Immediately after 
removal, rinse the .plastic in cold water. 
Colors imparted to plastics in this way will 
not wash off. 

Two or three dyes of the primary colors 
will enable you to produce many of the 
other colors. Simply dip the plastic into 
separate baths of the primary colors. 


PSM photos by W. W. MORRIS 
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Sold as a concentrated liquid, this plastic dye 
is first “diluted with 10 parts of water. Here 
the container is a heat-resistant glass beaker, 
but for flat work the dye may be ploced in 
© shollow metal receptacle like pie pon 


Heat the bath to just simmering (200° F.) 
and dip the plastic for o period up to 60 sec- 
onds, depending on the depth of tone that is 
desired. If bent plastic is left in too long or the 
dye becomes too hot, the piece may straighten 


Before dyeing @ piece of plostic, grasp it with 
© pair of tongs ond carefully swab all surfaces 
with alcohol to remove any dirt and grease that 
may impair the action of the dye. Do not touch 
the plostic therecfter with your bare fingers. 


ie 


Remove the dyed plastic from the bath and 
rinse it immediately in cold water. Plastic dyed 
in this way is color-fost and may be heated and 
shaped after dyeing if you prefer. The dye 
will wath easily from the container. 
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ABOVE: Seven miles of 
Guom coastline and Apro 
ore compressed with: 
120-foot-square model 
It for the Navy's Bureau 
Yords and Docks, The 
on which the man is 
nding is actually 220 fest 
high on the Pac 


The wave machines, 
with their 20-foot-long air 


high. Sidebars prevent the 
waves from spreading 
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INIATURE storms, raging in an air- 

plane hangar among the orange groves 
at Azusa, Calif., are sending waves no taller 
than a thumbtack beating against a model 
of Guam’s Apra harbor. By studying the 
behavior and effects of these baby breakers, 
scientists are building a defense against 
typhoon damage to the Navy's proposed 
new permanent base on this important out- 
post in the Pacific. 

Built of steel and concrete to a scale of 
one to 300, the model of Guam’s harbor is 
120 feet square and partially surrounded by 
water. Special pneumatic machines designed 
by Dr, Robert T. Knapp, California In- 
stitute of Technology engineer, produce 
miniature waves from one-quarter to three- 
quarters of an inch in height. 

The motor-driven, valve-controlled ma- 
chines alternately supply pressure and vac- 
uum to a 20-foot-long air chamber, kicking 
and sucking the water under the chamber to 
produce the wave effect. A differential 
generator regulates the height and fre- 
quency of the waves. 

Fluctuation of the waves is recorded con- 
tinuously at 17 different points in the water 
surrounding the model by thin spring-steel 
wires, alternately coated with three layers 
of silver and two of gold. Variations in the 
electrical resistance of these wires, as the 
water rises and recedes, are translated by 
a galvanometer-type oscillograph into a 


Hangar 


moving photograph of 17 wavy lines du- 
plicating the water’s movement. 

To make certain that the studies cover 
the latest facts about the harbor site, 
measurements of wave heights and di- 
rections, current velocities, and other cop- 
ditioms of wind and water at Guam are 
collected regularly by the Navy. 

From these studies will come data for the 
placement of slips, docks and drydocks, 
the position of the breakwater’s outer limit, 
and the solution of the harbor’s cleansing 
problem, including changes in the Agat 
drainage channel and the Pite boat channel. 

‘The $275,000 model will save millions, 
the Navy hopes, in the actual Guam pro- 
ject, expected to cost $1,000,000,000. 


Wavy lines record the motion of the water on a 
continuous chart. Space between the heavy lines 
represents three seconds: taller fluctuations, 30- 
foot waves, occurring at Guam every I5 years. 


The pneumatic machine, above, operates the com- 
pression and vacuum chamber, which forces water 
in and out of the bottom through narrow ports to 
produce the required waves. 


measured 
simultaneously at 17_points by resistance elements 
like the one above, Tiny boat in the center of the 


+ photo represents o 60-foot tug 


Gateway to the Universe 


THRovGH this huge dome, sometime early 
next year, the giant telescope built by the 
California Institute of Technology will fo- 
cus {ts 200-inch eye for the first time on 
stars as far away as a billion light years. 
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‘Twenty years of planning and construction 
have gone into the $6,000,000 project atop 
Mount Palomar. Its telescope is expected 
to allow astronomers to peer four times 
farther into space than ever before. 


AT 3G GRAVITATION 


Tarte In centrifuge show pilot easily donning, his 
‘chute in 15 seconds at normal gravitation. At 2 G 


Superspeed 
Needs 
Supermen 


3G, it is o 50-second 


the job tokes 30 seconds: 
ould be impossible, 


struggle. Ui -G stro: 


N’S brain has devised planes that can 
er than the speed of sound, but 
been able to condition his 


i 


body to take the physical tortures and im- 


pact of supersonic flight. And since we are 
too impatient to wait for evolution to de- 
velop sturdier bodies, the solution lies in 
neutralizing or minimizing the effects of 
flight at 1,000 and more miles an hour, 
Much of the basic research has already 
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's conception of a supersonic airplane 
1s, which are equipped with rocket 


been done (PSM, Oct. ’46, p. 121), but we 
still have a long way to go before pilots can 
open wide the throttles of the supersoni 
planes al , like the Bell 1 and 
wy, the AAF 
and civilian researchers are all working at 
top speed to prepare the man for the 
machine. 
The cockpit for the supersonic pilot will 


"Mach cones," opaque shock waves at supersonic 
ed, may require instrument flying eve 
‘Special optical devices may also be n 


ith large center ram-jet. Pilots sit 
gines to sup| ry 


“front of tw 


if the ram. 


be pressurized and refrigerated against the 
terrific heat created by friction. It will also 
be soundproofed, not only to eliminate the 
roar of rockets and ram-jets, but to protect 
the flier against ultrasonic vibrations 

noises above the range of hearing to which 
his brain centers and glands will be exposed. 

Another problem is the matter of G (unit 
of measure of pull in any direction; the 
normal weight of an object or person is one 
G). Should the power plant of a plane fly- 
ing at 1,500 miles an hour fail or lose speed, 
the deceleration to a coasting speed of 500 
miles an hour, at the most, would be terrific, 
With the sturdiest seat and safety harness 
to hold the pilot's body firm, he would 
literally explode as everything inside him 
kept going when the plane and body 
stopped. One test pilot has predicted that 
the deceleration of a supersonic plane might 
involve forces as high as 100 G. 

The photographs on page 137 clearly 
show what this would mean. These pictures, 
part of a report by Charles Code, Earl Wood, 
and Edward Lambert of the Mayo Clinic, 
vividly indicate what happens to a man at 
only 3G. They explain why a supersonic 
pilot must have some auxiliary power plant 
to continue motion if the main source of 
power should fail or suddenly slow down 
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If the plane's speed falls below safe limit, jet and wing se 
When the fuselages slow to sofe speed, pilots pull levers to release capsule noses, then 


for any r nabling him to decelerate 
at a slower rate until he reaches a speed at 
which it is safe to parachute 

In addition to speed and sharpness of 
maneuvers, bodily posit ad to 
the effect of G forces. Experiments have 
shown that by lying prone, a pilot can take 
twice as many radial G (in turns and pull- 
outs) without blacking out. The force is 
directed through the shortest, strongest part 
of the body instead of traveling the airman’s 


nm is also rel 


Automatic reclining seat protects pilots from effect 


CONTROL CONSOLE 


is jettisoned and rocket engines cut in. 
yn their ‘chute: 


whole length. In the Northrop XP-79 flying 
wing and n experimental Navy plane 
the pilot flies prone. 

The prone position, however, is not 
healthy when lateral G is exerted by sud- 
denly speeding up or slowing down. To 
solve this problem, the Navy h 
automatic reclining seat. The flier sits up- 
right during straight flight and lies supine 
during turns and dives. ‘Thus 
of the body is automatically cl 


of high G forces by changing position of the body. 


AE ae 
FLIGHT CONTROL TELLTALE 


oT 


ELECTRONIC PLATTER 


Simplified instrument pone! enables pilot to make instant adjustments needed for supersonic flight. 


Voriations in lines on the telltole ponel worn pilot 
of any faulty operation; function tabs correct it. 


the G travels through the strongest portion 

of the body regardless of maneuvers. 
Besides protection against the brutal 

shocks and pressures of supersonic flight, 
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the pilot will need something to help him 
match the speed of his own reactions with 
the speed at which he travels, Instead of 
the maze of dials, levers and switches in a 
conventional aircraft, his control panel will 
have a half-dozen basic instruments to tell 
him al lance how his plane is behavin; 
Equally simple controls will govern its pe 
formance. 

As the Wright brothers flew before we had 
a practical knowledge of aerodynamics, so 
supersonic flight may become a reality ‘be- 
fore we have all the answers. But for both 
humanitarian and scientific reasons, we want 
the pioneer supersonic pilot to retum to 
earth alive. If he is to do that, there are a 
lot more answers that must be supplied be- 
fore the take-off.James Pecx. 


French Weave Houses 


Scancrry of ordinary materials to meet 
the French housing shortage has led to the 
modernization of one of the oldest building 


methods—wattle and daub. Woven wicker- 
work panels, fitted into walls and plastered 
over, are said to be as durable as reinforced 
concrete. Whole wickerwork villages are 
reported planned for devastated areas. 


Willow branches are woven in and out between 
sticks to make extremely light basketwork pa 


Trends in Trailers 


Our own housing shortage has redoubled 
interest in trailers, The National Trailer 
Coach Exhibit in Chicago brought out a 


designed to carry six passengers, is 
made by the Zimmer Boat and Trailer Company. 


ed house, the wickerwork panels are 
plastered over to make a weather-resistant wall, 


variety of 1947 models. Shown below are 
a 27-foot type equipped with an awning, 
and a double-decker—the upper section 


raised by a hydraulic lift-said to be used in 
Hollywood as a portable dressing room. 


Bor 


The double-decker, built of wood and metal by the 
Liberty Trailer Coach Company, holds eight persons. 
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“Biggest Inch” 


HE “biggest inch” of all is going west— 

from Texas 1,212 miles to the Pacific. 
Slung on cables high above seven rivers, 
diving 12 feet deep to avoid flash floods, 
climbing mountains and crossing deserts, 
the $70,000,000 pipe line is growing five 
miles a day. By next winter it will be pour- 
ing 305,000,000 cubic feet of gas a day into 


7 are co-operating in build- 4 California pinched between swelling de- 
ing the new pipe line. Two of them will act as 
distributing concerns in the area shown on the map. Photos from Southern California Gas Co, 


io 


Side-boom tractor moves pipe section into place inches: farther east it is 26, then drops to 24, 
for welding; beyond, pipe is ready for lowering the size of the East's “Big Inch." Larger size pro- 
into trench,’ Here, near Blythe, diameter is 30 vides extra storage equal to five big tanks, 


Two sections are pulled together by interior-ex- “Stovepipe” welding joins sections, three weld 
pansion clamp that grips them for welding. Clamp passes being made around each joint for « fault- 
is then collapsed and moved to next joint. less bond. X-ray checks are made at intervals, 
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mand and slowly dimi 

The pipe starts at the big Hugoton-Pan- 
handle basin and the Permian basin to the 
south. Hugoton alone is estimated to hold 
enough gas to feed the line 140 years. 
Processed to remove hydrogen sulfide, gas 
will be dehydrated to prevent pipe corro- 
sion. Pressure, maintained by compressors, 


i in final section, Big mangle irons out waves in special manganese 
will: each 810 pl. in inal section, steel plates for 30-inch pipe. Each sheet is about 
92 inches wide, 30 feet long, only 9/32 inch thick, 


Plate is rolled like a cigarette. Revolving steel Thanks to pressure control in the ine, pipes 
gylinders grip and pull it through, bend it into can be extra thin, saving 7,400 tons of steel. Sec- 
gylinder and bring edges together for the seam, tion now moves t0 automatic submerged-arc welder, 


Seam is welded by high-voltage current, carried immersed in it, All_welding action takes place 
to pipe through a granular melt laid down along underneath the melt. The resulting weld penetrates 
the seam just ahead of the electrode, which is the metal and is stronger than the parent plate. 
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Tube with a Memory 


Devetorep to help electronic computers 
“remember” the factors involved in long 
mathematical sequences, RCA’s Selectron is 
expected to permit the multiplication of two 
18-digit numbers in about one hundred- 
millionth of a second. A screen of tiny wires 


a checkerboard of windows through 
h electrons can pass to store electro- 
impulses, representing up to 4,096 
mathematical factors, on a target insulator. 
The tube’s circuit “opens” the windows in- 
dividually to receive impulses and to re- 
lease them in whenever they are re- 
quired for the calculation. 


How Dutch Hid Radios 


Wuen the Nazis confiscated Dutch radios 
in 1948 to restrict foreign broadcasts, pocket- 
size receivers by the thousand were secretly 
turned out for the resistance movement by 
workers of the Philips Research Laboratory, 
Eindhoven, Holland. The one shown in the 
cutout portion of a book is typical of their 
design. Using only one or two midget tubes, 
they were hidden in lamps, powder dusters 
and other everyday objects. One, inside a 
can of vegetables, was even sent safely into 
a Nazi prison camp. 
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FM Aids Railroads 


Tus mobile FM transmitter-receiver, part 
of equipment recently tested on the South- 
em Pacific Railroad, provides a stormproof 
party line for train crews and dispatchers 
(PSM, April "45, p. 180). In the tests, engi- 
neers in the cabs of long freight trains 
checked their orders with conductors riding 
in the cabooses, with stations along the line 
and with San Francisco headquarters via 
telephone relay. Use of the experimental 
equipment was reported to have saved time 
and trouble in handling trains. 


6-in-1 Wind Tunnel 


NACA’s compact, inexpensive, 
versatile research “package” 


is ready for U.S. colleges. 


POOR man’s wind tunnel, a 20th of the 
usual price, is now available to Ameri- 
can colleges. Designed by the National Ad- 
visory Committee for Aeronautics, it comes 
as a “package,” takes up a third the space 
of a baseball infield, and can be used for at 
least six major types of aviation research, 
The Navy is making the new tunnel, called 
the Compzessible Flow Unit, lable to 
colleges on a share-the-cost basis. The en- 
tire installation, which can be comfortably 
housed in a one-story building 40 by 65 
feet, costs only $50,000 to $75,000—or e 
less if surplus war materials are used. Pre: 
ent wind tunnels cover at least one acre, 
cost about $1,000,000, and are expe 
to operate. 
Unlike the old “continuous” tunnels, which 
run under steady pressure, the packaged 


COMPRESSED-AIR 
RESERVOIR 


‘AIR IS DRAWN 
INTO TRANSONIC 
TUNNEL FROM 
ROOM 


4 162IN. TRANSONIC 
TUNNEL MACH NO, 0.3.14 


The Compre: 


tunnel is the “blow-down” type. Air is com- 
pressed in a tank, then released to provide 
the stream. The air flow lasts only a few 
minutes before the tank must be refilled, 
but in this time it can achieve a speed as 
high as any tunnel has reached—Mach No. 
4, or more than 3,000 m.p.h. 

expects the units to be used for 
of airfoils, combustion problems in 
ram-jets, and tests of nozzle shape effective- 
ness (useful for tail-pipe design), Other 
potential research subjects include the in- 
ternal-flow problems found in jet units, the 
comparative value of various combinations 
of wing and fuselage shapes, and the heat- 
transfer problems resulting from friction on 
the outer skin of aircraft. 

The tunnels promise the training of more 
students in aerodynamics to replenish the 
reservoir of young scientists emptied by 
wartime Selective Service (PSM, Mar. "46, 
p. 88). The first of the units is being tested 
at the NACA laboratory at Langley Field, 
Va., where it will be a showcase sample for 
Prospective customers. 


‘hat oa fs TaN 

J contaor vave 10 
farnootce rts a 
aro sets Ton 


‘ADJUSTABLE TUNNEL 
SHAPE TO VARY 
SUPERSONIC SPEED 


‘and a supersonic tunnel four inches square. Compressed-oir system, with reservoir and dryer, powers both. 
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is Is Where 
our Money 


(oes 


Small change is big business 


in vending machines that mix 


drinks, pop corn, insure your 


life—and keep out slugs. 


By Herbert Johansen 


PSM photos by W’, W. Morris 


a ee vending machines that now mix 
drinks, pop com and sell you anything 
from hot coffee to insurance policies repr 
sent an investment of more than a thousand 
10-ton trucks full of nickels. The maws of 
the coin-operated machines dispensing chew- 
ing gum, nuts, beverages and candy took in 
almost half a billion dollars last year. No 
one knows how many millions went through 
the mechanisms of their coin-in-the-slot 
brothers, but some retailers estimate that, by 
about three billion dollars worth of 
merchandise will be sold this way annually. 

These figures do not take into considera 
tion the astronomical take of other types of 
coin machines—pinball games, “one-armed 
bandits” and juke boxes. Such entertainment 
and gambling machines are a field apart; 
the National Automatic Merchandising As- 
sociation will not accept as a member a 
manufacturer, distributor or operator who 
handles even one slot machine. 
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Minit-Pop, like mony of the new vending machines, 
automatically performs several separate functions 
to prepare ond dispense o fresh quantity of mer- 
chandise each time o coin is inserted. 


Aside from the ubiquitous cigarette, 
candy, gum and nut machines, a coin or 
coins (from a nickel to a quarter) today will 
pop, butter and package a bag of popcorn 
for you; will mix you a drink of any of three 
selected flavors; shine your shoes; deliver an 
electronically heated sandwich or hot dog; 
record your voice or take your picture; sell 
you ice cream, milk or hot coffee (black or 
with cream, with or without sugar); sell you 
a newspaper; write trip insurance or sell you 
a railroad ticket; give you the use of a type- 
writer, radio or television set; fill your lighter, 
or do your laundry. This is but a gleaning of 
what coin vendors have to offer. Of course, 
there are always the coin telephone, the sub- 
way turnstile, lockers and washrooms, and 
other coin-operated service devices. 

There are two types of automatic vending 
machines: the mechanical, in which the coin 
becomes an integral part of the machine, en- 
abling it either to drop or eject the product; 


F 


As coin starts motor, a cup of raw corn moves to- 
ward popping basket, the lid of which opens to r 

ceive it, The oscillating basket hos a perforat 
bottom ‘and rests in o reservoir of seasoned oil. 


After 60 seconds of popping, the basket is lifted 
to the position shown above, causing its door to 
open and cascading the finished popcorn into the 
bag. Present models have external salt dispensers. 


and the electrical, in which the coin closes an 
electric circuit that starts one or more me- 
chanical and electrical operation: 

The heart of practically all vending ma- 
chines is a mechanism that weeds out coun- 
terfeit and foreign coins and slugs. Even 
with this slug rejector, however, in an un- 
lucky year vending-machine operators have 
lost some $5,000,000, not counting the pen- 
nies withheld by those who blew down the 
chutes of weighing machines to get a free 
weigh. 

In a typical slug rejector, each coin is first 
checked for proper diameter and thickness. 
Badly nicked, warped or perforated coins are 
rejected, Next the coin passes through a 
magnetic field that rejects coins not contain- 
ing the proper metal alloy. The coin rolls 
down inclined rails past the magnets, which 
tend to retard its travel. The type of metal or 
alloy in a coin determines the speed at which 
it leaves the inclined rails. If it is traveling 


Lower part of the machine holds the constant-speed 
motor (left) that drives gear and com assembly 
(right), controlling mechanical functions. A 
device prevents operation when temperature 


Bostet rests “é-inch deep in oil reservoir, which is 
Kept at constant level. Float gauge connected with 
time switch (left) electrically controls valve of 
necessary gravity flow. 
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COIN ACCEPTED. Diagrammatic drawings of a typi- 
cal slug rejector show how it tells the good from the 


parator. Thi 
puts the machine in operat 


too fast or slow, the coin strikes reflectors or 
barriers and is deflected into the reject outlet. 

The weight of the coin, its hardness and 
its elasticity are also tested; if not up to par, 
it falls short of or beyond the “accept” path. 

Most unacceptable coins or slugs are im- 
mediately channeled to reject outlets, Slugs 
trapped because of wrong size or held by 
the magnets, however, are released by a wip- 
ing mechanism that sends them to the reject 
outlet. 


One that Will Work 


‘There is a slug of a certain alloy that will 
be accepted 100 percent by even the most 
sensitive slug rejector, but the less said about 
that the better. As a metallurgist who is now 
in the automatic vending machine business 
said, “I can make phony dimes that any 
machine will take, but they would cost about 
20 cents apiece.” Slugs for the penny and 
nickel slots are the easiest to make; as dis 
and quarters are tested for silver content, 
the counterfeiter’s task is made more difficult 
and hardly worthwhile. 

Perhaps the most effective slug deterrent, 
however, is a law that makes it a Federal of- 
fense, punishable by a $5,000 fine or two 
years in jail, or both, to manufacture or use 
slugs. 

The mechanical slug rejector sends a 
genuine coin on its way to release an item of 
merchandise. But that wasn’t enough for 
Charles F. Harris, executive of a southern 
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SLUG REJECTED. A slug of the wrong size would be 
cough? ot the stort of the path The one gets by, 
but the magnets spot it. A poorer conductor than 
2 real coin, its magnetic response is less and it 
travels faster. It bounces off bottom of wij 
Blade, falls to the left of the separator ond goes 
0 relect channel, Amore’ conductive clloy 

en retarded by the mognets, fallen 
down, and met the some fate. 


railroad, who got thirsty while attending a 
murder trial one sultry day some years ago. 
He stepped into the corridor where there 
was a cold-drink vending machine, but he 
didn’t have a nickel. As he wanted that drink 
badly, he had to go to a store several blocks 
away. When he returned to the courtroom 
his thirst was quenched, but someone had 
taken his seat. 

Annoyed by this inability of the dispens- 
ing machine to make change, he got to work. 
Fifty-six models and several years later he 
came up with a mechanical unit that enables 
a vending machine to take a dime or quarter, 
sell a nickel product and return the proper 
change. Now the Harris Coin Changer, 
made by the Johnson Fare Box Company, 
is on the market, improved and adaptable 
to all types of automatic vending machines. 
One of many coin changers now on the mar- 
ket, it incorporates a feature that prevents it 
from “jackpotting,” or returning a hatful of 
nickels in change for a quarter. (There are 
those who say that this feature has always 
been standard equipment on the one-armed 
bandits. ) 

‘Another type of coin changer, the Vendo, 
is not a part of a vending machine, but a 
separate unit offered as a service at locations 
where there are a number of coin-operated 
vending machines. All coin changers ob- 
viously incorporate a slug rejector. 

Although there are hundreds of different 
types of vending machines on the market, 


The upper drawing shows how, without o coin, the 
g pin of the mechani 
caught in a notch, fr 
na coin 
lots the 


picture, 


the basic operating principles are compara- 
tively few. The simplest is the kind in which 
the coin or coins start an electric timer that 
permits the use of some standard piece of 
equipment, such as a radio, an electric wash- 
ing machine, or a typewriter, for a prede- 
termined period of time. 

In the familiar multiple-choice mechanical 
cigarette and candy vendors, the coin, as 
mentioned before, becomes an integral part 
of the machine’s mechanism. Without a coin, 
the operating rod of the machine is caught in 
a notch when the selecting plunger or handle 
is operated. When a coin is inserted it falls 
into a slot that allows the pin of the operat- 
ing rod to ride over the notch, activating a 
mechanism at the back of the machine that 
releases or ejects the selected item. 

In one version of this type of machine, 
the activating mechanism releases a trapdoor 
that drops the product down a chute into the 
delivery opening. In another, the products 
are placed in shelves that form an endless 
chain, To make his selection, the purchaser 
turns a knob that brings the desired item 
into a position usually indicated by an arrow. 
The coin is inserted and the pushing of a 
plunger, pulling of a handle or twisting of a 
knob results in the bar of candy or package 
of cigarettes being ejected from the machine. 

This endless-chain type, because it holds 
a selection of 50 to 150 titles, is being 
adapted for the sale of Pocket Books for a 
quarter-in-the-slot. 


A typical mechonical vendor. At left is the slug 

ejector. Genuine coins act o: part of the macl 

0 that the turn of o knob operates o plunger, w 
turn activates mechoni ot the rear to 

product into 19 compartment, 


In electrically operated vending machines, 
the coin closes an electric circuit that starts 
one or more operations, either ejecting or re- 
leasing a packaged product or actually pre- 
paring a product-mixing a cold drink, heat- 
ing a hot dog or popping corn. 

‘The Minit-Pop, manufactured by the Vik- 
ing Tool and Machine Corporation, of Belle 
ville, N.J., is a good example of the new 
types of coin-operated machines coming on 
the market. In return for a dime, this ma- 
chine takes raw corn, pops it in front of your 
eyes, and delivers the hot, freshly popped 
product in a glassine-lined ‘bag. 


Hunting for an Oil 


Perfecting of the Minit-Pop involved the 
manufacturer in a variety of research prob- 
lems. Scores of edible oils were tested be- 
fore a variety of peanut oil was found that 
would taste like butter and still not become 
rancid It was found that popcorn has a 
al “popping” temperature of 410°, A 
Seciortoar, Pad to be slavibed Although a 
well-known fact to the National Association 
of Popcorn Manufacturers, the Viking peo- 
ple were amazed to learn that unlike ordi- 
nary table salt, which has only 6,000,000 
grains to the pound, popcorn salt has 60,- 
000,000 grains, the better to sift through a 
bag of popcorn and into the crevices of every 
kernel. 

‘Another new electrically operated ma- 
chine, although not strictly a merchandiser, 
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DISPENSING 
FAUCET 
WASTE TANK 
FOR USED CUPS 
AND OVERFLOW 


REFRIGERATING 
UNIT 


Front interior view of the Spacarb, one type of the 
coin-operated soda-dispensing machines now on the 
market. Enclosed unit on door at right contains 
the slug-rejector. The carbonating unit produces o 
continual supply of fresh soda water. Improved ver~ 
sions of the automatic soda fountain are on the way. 


is the Insurograph, Now’ in use at several 
air-line terminals, it sells air-trip insurance at 
a quarter for each $5,000 policy. The coin 
starts a series of operations that begins with 
the stamping of the date, hour and minute, 
plus a facsimile signature of the insurance 
agent, Next a slide uncovers a blank policy 
that the applicant fills in, after which he 
presses a button that delivers the policy to a 
receptacle at the front of the machine. A 
duplicate policy is retained in the machine 
to be collected later and sent to the insurance 
company. 

The thoroughness with which the new 
vending machines are engineered and tested 
indicates the industry's realization that suc- 
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New soda vendors feature an i 
fone of three flavors. Coin storts oper 
drops the paper cup into place. Those quick on the 
button can snatch a dash of a second flavor. 


cess depends on pleasing the public and of- 
fering machines that will operate under try- 
ing conditions. The C-8 Corporation, of 

‘ewark, New Jersey, for instance, runs con- 
tinuous tests on the parts of their new elec- 
trically operated cigarette machine. When 
the tooth of an alloy ratchet wheel broke 
after 70,000 revolutions, the equivalent of 
five years of normal operation, it was im- 
mediately replaced by a sturdier steel wheel. 

This Electro cigarette hine has several 
new features, Since it is activated by slight 
pressure on a selector button, it escapes the 
wear and tear of the mechanical type, which 
seems to inspire the customer to test his 
strength in pulling the selecting handle or 
plunger, Also, its electric coin counter is so 
rigged that one machine can sell products of 
three different prices. 

By the Back Door 

Refrigeration came to the vending ma- 
chine industry via the back door in 1927. At 
that time a group of financiers invested 
$1,000,000 in the patent rights of a quarter- 
operated picture-taking machine. It worked 
fine, except that there was no way of main- 
taining the developing chemicals at a neces- 
sary temperature of 65°, To protect their 
investment, the backers financed the devel- 
opment of a refrigerating unit and a cooling 
tank, This in turn led to the introduction of 
a number of machines selling chilled drinks, 
and later to ice cream and milk vendors. As 
yet there are no automatic coin-operated 
vendors of frozen foods on the market. 
Freez-O-Mat, however, has a nonautomatic 
model that can easily be redesigned for 


Selling trip insurance at 25 cents per $5,000 policy 
by automatic coin machines has proved so success- 
ful at several air-line terminals that the service may 
be extended to railway stations ond bus depots. 


automatic operation. It is only a matter of 
time before both perishable and nonperish- 
able foods are sold the coin-operated auto- 
matie way. 

Although not yet on the market, Gaso- 
teria’s entry in the field of automatic mer 
chandising will be good news for motorists, 
who know that gas tanks have a habit of run- 
ning dry late at night or at other times when 
filling stations are closed. 


Buying on Credit 


This new device is simply a coin-control 
unit that will interlock with the regular gas 
pump mechanism for automatic operation 
when the station is unattended. When coins 
are inserted (nickels, dimes and quarters), a 
credit is set up for the amount put in, and 
the pump is automatically set for the with- 
drawal of the equivalent value in gasolin 
If the motorist overestimates, a “nonspill” 
nozzle will keep the tank from overflowing, 
and change will be returned for the amount 
of gasoline not taken. 

Despite the fact that shortages of materials 
and some products are holding up many new 
developments, the automatic vending indus- 
try is optimistic about the future. It can 
also look back to quite a past. More than 
2,000 years ago, Hero of Alexandria, con- 
sidering the convenience of temple visitors, 
invented a mechanical vending machine—a 
vessel that took a five-drachma coin in the 
slot and spouted a measured quantity of 
sacrificial water. But not until the slug re- 
jector was developed to overcome human 
nature did vending machines become big 
business. END 


The Book-O-Mot, with its two endless-chain convey- 
ors, holds up to 150 25-cent books, and a customer 
can choose any one of the different titles. One- 
third of the machine's contents is always visibl 


a 


dropped in the slot hits a 


Jepressing it and opening vah 
When coin slips off, flow of sacrificial water stop 
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FLEXIBLE PLASTIC BOWLS. Kitchen bowls 
made of plastic by Tupper Plastics, Inc., 
of Farnumsville, Mass., bend easily, making 
it possible to pour liquids from them as you 
would from a pitcher without need of a fun- 
nel. The bowls are cleaned by flexing to 
loosen dried-on food, and then washed in 
warm water, They are sold in nests of three 
sizes—5%”, 6X”, and 7”, 


AUTOMATIC RANGE LIGHTER. Eliminat- 
ing the need for stooping with a lighted 
match, a new lighter on many gas ranges 
now being made provides automatic ignition 
for the oven and broiler burners when the 
valve controlling the flow of gas to them is 
turned on. The lighter has been tested and 
certified by the American Gas Association. 
It is adaptable to three kinds of modern oven 
and broiler ignition—flash tube, gas pilot, 
and electric hot wire. 

The association reports that gas-range 
users will find cycling flash-tube ignition ad- 
vantageous since this type does not require 
an extra constant-burning pilot or an electric 
current to control the flow of gas. All the 
lighters provide safety, turning off the gas 
automatically if either the burner or the pilot 
goes out. The valve opens and shuts every 
time the oven or broiler is operated, con- 
stant use keeping it from sticking, and gas 
can flow only when there is a flame to ignite 
it the moment it is turned on. 
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FISHERMAN’S FLY BOX. A plastic fly box 
with a number of separate compartments is 
produced by the Tru Art Fly Co., of Gard- 
ner, Mass., to enable the fisherman to keep 
flies readily accessible and untangled even 
if the box is upset or carried on end. A 
transparent lid permits the contents to be 
seen at a glance. Separate compartments 
for leaders and line dressing eliminate any 
need for carrying extra boxes. 


ADJUSTABLE TELEVISION SCREEN. A television set 
with a screen that can be swiveled from side to side 
or up and down to suit viewing conditions has been 
designed by Sylvania Electric Products, Inc. The 
set is built around the 10” cathode-ray receiving 
tubes manufactured by the company. 


VENETIAN-BLIND AWNING. Fea- 
tures of both an awning and a V 
netian blind are combined 
1 awning made by the 
sell Co,, of Cleveland. Operated 
by a crank inside the room, the 
blind can be adjusted to permit full 
ventilation and light or closed for 
a fully opaque awning. Baked-on 
enamel makes it rustproof. 


HOLLOW STEEL MOLDING. Used in place 
of ordinary quarter-round wood strip, a 
round steel molding produced by 
ational Electric Products Corporation, 


Shei telep lions 
and other low-potent 
wiring, Prongs spa 3” intervals are 
pushed behind or under the baseboard to 
keep the moldi 
place. It come: 
lengths and elbows. 


SLIDING EGG TRAY. Hooked under a shelf, 
an egg tray made by the Davies Tool En- 
gineering Co., of Camden, N. J., utilizes 
waste refrigerator space. The tray holds 14 
eggs and slides forward for accessibility. 
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1] FLUORESCENT CHECKS SPARK. If you 
touch the end of a fluorescent lamp to a 
spark plug, it will flash in time with the fir- 
ing, and irregularities can be detected more 
easily than by screwdriver shorting. A lamp 
with a burned-out filament will work as 
well as a good one. Hold the tube by the 
glass.—Leonanp L. ALLEN. 


2. PUMP CLEANS FUEL LINE. A gasoline or 

oil line may be blown out with a tire 
pump and a rubber valve stem cut from an 
old inner tube. Forced over the end of the 
line, the stem makes a handy hose coupling 
for a hand pump.—W. H. Lowry. 


3 PIN LOCATES WIRE. Faced with the 

problem of finding the leads of my high 
and low-beam headlights in a maze of dis- 
colored wires, I turned on the high-beam 
lights first and used this device, sticking the 
pin into one wire after another until the 
bulb lighted.-SastveL. Lanpow. 


4 GAUGE ADJUSTS VALVES. A “go-no- 
go” feeler gauge makes it simple to adjust 
valves accurately. Intended for a clearance 
of .008”, this particular gauge was made 
from feeler stock (available at auto supply 
houses) of .007” and .009%. Adjustments 
are made until the .007” blade passes freely 
between the valve and tappet, but the .009” 
one will not go—D. W. BRrENTLINcER. 


5 SEAT COVERS KEPT SMOOTH. Inner- 

tube rubber bands attached to a seat cov- 
er in this manner will apply constant tension 
and prevent wrinkles.—H. G. Weser. 
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By Martin Bunn 


EL MOWBRAY'S voice, as it came 
over the wire into Gus Wilson’s Model 
Garage, was one of desperation and gloom. 
“['m in trouble, Gus,” Mel said. “My crop 
of tomatoes has to get to the cannery by 
morning, and my truck has broken down.” 
“What's wrong with it, Mel?” Gus asked 
with real concern. Mowbray operates a 
small farm some 20 miles from our town, 
and he and Gus are old friends, 

“I started to move the tomatoes out of the 
field this afternoon,” Mel told him, “and on 
the third load something happened to the 
truck, All of a sudden it started to vibrate 
so bad it nearly shook me off the seat. 

“Any idea what caused it?” Gus urged. 

“Sounds like the bearing’s gone on the 
end of that shaft tha into the fly- 
wheel,” Mel answered. “I'm afraid to drive 
for fear I'll ruin the truck. But I've got to 
move those tomatoes before morning, and I 
can't hire or borrow another track—they’re 
all tied up this time of year. 1 know it’s a 
long way, Gus, but can you come out?” 

“It doesn't matter about the distance,” 
Gus put in gently. “But you know how I 
feel about cutting in on another shop's 
business. You've always had your work 
done at Elmer Peters’ garage out your way. 
Hadn't you better get him on this job?” 

Mel's voice sharpened. “Elmer finished a 
complete overhaul of my truck just a couple 
of days ago, and he charged me plenty for it. 
Whatever's the matter with it now must be 
his fault. I'm through with that know-it-all. 


GUS Short-Cuts 
al Long Joh 


If you can’t come out tonight, I'll tow the 
truck in to your place.” 

Gus glanced at the office clock. It was a 
few minutes to quitting time. 

“Tl be along about half past six,” he 
promised his farmer friend. 

“We'll wait supper for you,” Mel said, 

Three quarters of an hour later Gus came 
to the crossroad that led to Mel's farm, 
steered his smooth-running old coupe off the 
highway’s traffic-cluttered concrete, and for 
the first time in a couple of months heard 
the crunch of gravel under his tire treads, 
Wild flowers bloomed on the grassy banks 
that bordered the narrow road, birds sang, 
nd somewhere back in the field a quail 
briskly reiterated, “Bobwhite, bobwhite, bob 

. white!” 

Gus squinted into the glare of the low- 
swinging sun. “Why does a man live in a 
town?” he asked himself. Then he grinned. 
“Oh, what's the use—what would I do 
without a lot of cars to fool with?” 

His nimble imagination went to work on 
the problem of Mel's truck, and by the time 
he had turned into the poplar-bordered lane 
that leads to the Mowbray house he had 
thought of half a dozen things that might 
be the matter with it. 

Gus stopped his car in the barnyard. Mel, 
glumness written all over him, was standing 
there with a stoop-shouldered, hatchet-faced 
man who obviously was laying down the 
law. As Gus got out and walked toward 
them, he heard Mel say: “Here’s the man 
who can fix it if anyone can.” 

“He'd better fix it quick if you expect to 
sell them termaters to me!” the sharp-faced 
man snapped. “I ain't goin’ to tie up my 
whole works jest because you don’t live up 
to your contract. If you ain't got "em there 
by startin’ time tomorrer mornin’ I'll buy 
Zack Brown's crop, and you can sell your'n 
any place you can.” 

He gave Gus a hard-eyed look, stalked 
over to a shiny new sedan, and drove down 
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Mel's lane and onto the gravel road below. 

“That's Duggins,” Mel explained. “He 
owns the cannery, and he’s a hard man to 
do business with. The price has dropped 
since he bought my crop standing, and he'd 
be glad of an excuse to get out of the deal. 
It would be pretty bad for me—I've counted 
on that tomato money.” 

“Cheer up,” Gus encouraged. “Most 
balky trucks can be made to run. Where's 
yours?” 

Mel pointed to a tomato-heaped 1%-ton 
truck standing at the edge of a field near 
several big piles of picked tomatoes. Hos- 
pitality and anxiety fought a battle in his 
face—and hospitality won. 

“Mary's got supper ready,” he said. “Let's 
eat. You can look at the truck later.” 

In the farmhouse kitchen they found 
buxom Mary Mowbray, her cheeks a shade 
redder than usual, waiting for them, Short 
notice hadn't kept her from setting a supper 
fit for any hungry man’s appetite. 

‘As Gus was finishing his second ample 
helping of deep-dish apple pie, they heard a 
car stop. A moment later a young man in a 
snappy summer suit and black-and-white 
sport shoes came in without knocking. He 
looked suspiciously at Gus, who recognized 
him as Elmer Peters, the smart-alecky pro- 
prietor of the near-by crossroads garage. 

“Hello, folks,” Elmer breezed. “Can't stop 
to eat with you. I'm as busy as a one-armed 
paper hanger.” 

He waited expectantly for a laugh and, 
when it didn’t come, went on: “Dad Duggins 
stopped by and told me your truck’s down, 
Mel. I don’t see what can be the matter; it 
was O.K. when it came out of my shop. 
That 1 know—I went over it myself. But I'll 
take a look.” 

“All right,” Mel agreed slowly. “Want to 
come along, Gus?” 

As they followed Elmer out, Mel whis- 
pered: “I'd sure like to tell him what I think. 
Reboring the block, new pistons, new rings, 
new valves-and guides, new bearing inserts— 
that overhaul cost a lot. But I don’t dare; 
he’s married to Duggins’ daughter, and I 
can’t afford a row now.” 

They walked over to the truck. “I left it 
right here in the field,” Mel volunteered. 
“It sounded like the motor was tearing itself 
apart, and I didn’t want to drive it out.” 

Gus watched silently as Elmer raised the 
hood and made a cursory inspection. 

“Can’t see anything wrong,” the local 
garageman said. “Start ‘er up.” 
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Mel climbed behind the wheel, switched 
on the ignition, and pressed the starter 
button. The engine took off promptly, but 
there was a loud thumping noise and the 
truck shook so violently that he had a hard 
time keeping his seat. 

“Shut ‘er off—quick!" Elmer yelled, and 
Mel cut off the engine. 

“Whatever it is, it’s right here under the 
seat,” Mel told him. “I can feel it.” 

Elmer scratched his head and looked 
helpless. “That’s a new one on me,” he 
admitted. “It must be a bearing burned out. 
Til have to take the motor apart to find out. 
Probably ain’t our fault, but if it is, I won't 
charge you a cent, Mel. You tow her over 
in the morning. Don’t try to drive her.” 

“Can't fix it tonight?” Mel asked. 

“Not a chance,” Elmer answered airily. 
“My mechanics have gone home, and I 
can’t do it myself. Gotta take my wife to a 
social at Dad Duggins’ place.” 

Gus, who had been staring silently at the 
truck engine, decided that the time had 
come to take a hand. 


Gus wriggled out from under the engi 


“It could be,” he cut in, “that the trouble 
is something easier found and fixed than a 
burned-out bearin; 

Elmer turned, with a sneer. “You an ex- 
pert on truck motors?” he demanded. 

“I've had a little experience,” Gus ad- 
mitted. “Switch on the engine, Mel.” 

“You're apt to ruin it,” Elmer warned. 
“I won't be responsible if you do.” 

Mel looked at the young man, and then 
at Gus. He stepped on the starter button. 
The loud thumping began immediately. 

“Listen!” Elmer yapped triumphantly. 

Now, Mel's truck has two fan belts. Gus 
pointed at one of the pulleys. On each of its 
revolutions the belt going round bulged out 
sharply at one spot. 

“So what?” Elmer asked scornfully. 

“Til show you what,” Gus told him. “Cut 
the engine, Mel.” 

Instead of going at the fan belt, Gus got 
down under the front end. After a minute, 
he wriggled out again and got up. 

“What's happened to the pan under the 
front end of the engine?” he asked. 


“What's happened to the pon under the front end?" he asked. 


badly rusted, 
" he ex- 


Elmer turned red. “It wi 
so I didn’t bother putting it bac 
plained. “Wasn't any use, anyhow.” 

“Oh, no?” Gus He got a screwdriver 
from the toolbox and gently pried a piece of 
a twig the thickness of a pencil from under 
the belt. “Start her up again, Mel,” he said. 


This time there was no vibration. Mel 
grinned. Elmer's mouth sagged. 
“Just one of those things, Mel,” Gus 


laughed. “You must have run over some 
brush, cut off this piece with the fan belt, 
and had it forced into the pulley V-groove. 
It couldn't have happened if that pan had 
been put back after the overhaul.” 

He stifled an impulse to chuckle at the 
look on Elmer's face. “Well, you're all right 
now, and I've had some of Mrs. Mowbray's 
apple pie. You drive that load of tomatoes 
over to the cannery, and when you get back 
Til help you with more. . ... You'll be 
seeing your father-in-law this evening, Mr. 
Peters. Tell him he'll have plenty of toma- 
toes to get started on in the morning. Mel 
wouldn't want him to worry.” END 
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This Is the chassis of the Lagonda, @ medium-size 
car of high perfor 


being manufactured 
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'NGLAND'S auto manufacturers are be- 
ginning to make up the time they lost 
during the war. Because the American mo- 
tor industry was able to continue improv 

ment of its product for two years after Eng- 
land shifted to a war basis in 1939, the first 
British postwar cars appeared quite out of 
date in comparison with ours wheri manu- 
facturers in both countries returned to peace- 


‘One of Britain's highest priced cars, this Bentley Mark VI sedan sells for about $17,500, including tax. 


British Cars-Mechanical Marvels 


By R. P. STEVENSON 


time production. But now the British are 
producing some impressive new models, and 
it may not be long before they again will be 
showing us a trick or two in design, ad- 
vanced engineering, and gadgetry—as they 
frequently have in the past. 

Indicative of British advances are the 1947 
Invicta Black Prince and the new Lagonda. 
Roughly comparable to American light cars 
in size and power, these have six-cylinder 
iwi Geeribed Saniikahe secphane aiid dade 
pendent suspension of all four wheels. The 
Black Prince also boasts an automatic trans- 
mission. Both are strictly luxury products, 
the Invicta selling for about $12,000, tax 
included, and the Lagonda for around 
$7,000. 

A third interesting new car is the Jowett 

velin. Selling for less than $2, 
into the class of small cars that comp: 
bulk of British production, its wheelba: 
ing 102”, tread 51”, overall length 164”, 
overall width 61”. But despite this small 
size, a wide streamlined body accommodates 
five persons comfortably—and six on occa- 
sion. Powered by a four-cylinder horizontal- 
ly opposed engine that develops about 50 
hp., the Jowett has a maximum speed some- 
where around 80 m.p.h, 

Owning any car in England is a costly 
proposition. Hand-production methods help 
keep basic prices high, and to these an own- 
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er must add a heavy purchase tax and an- 
nual taxes of more than $4 per horsepower. 
The least expensive car by far is a British- 
made Ford, the four-cylinder Anglia model 
that develops only about 30 brake horse- 
power and sells for nearly $1,200, For the 
medium size and larger British cars, the 
range shoots sharply upward. Priced at 
$12,000, the new Invicta Black Prince ranks 
below only the Bentley models, ranging be- 
tween $13,000 and $18,000, and the Rolls- 
Royce, which costs between $17,000 and 
$19,000, depending on the model. 

The Rolls-Royce, long a symbol of luxury, 
is advertised as “the best car in the world.’ 
This may not be overstatement, for this car 
and the almost equally famous Bentley and 
Daimler are products of the highest type of 
workmanship and skill. In the Rolls-Royce 
and Bentley, both of which have chromium- 
plated cylinders, the objective is a minimum 
life of 100,000’ miles for all engine com- 
ponents. 

Because of the production cost, the taxes, 
and the fact that the general purchasing 
power is low, less than 8 percent of the cars 
produced in England equal the popular 
American car in size, and three-fourths of 
the entire output have four-cylinder engines 
that develop less than 48 brake horsepower. 
Most of the four-cylinder engines are of the 
overhead valve type. In general, British en- 
gines develop relatively high horsepower 
for their size, and are designed to run at 
higher speeds than American engines. 

Since gasoline is costly and still rationed, 
the Englishman naturally is concerned with 
getting the highest possible mileage. Con- 
sequently, the manufacturers of small British 
cars are constantly seeking technical im- 
provements that will lift the miles-per-gallon 
figure to the highest possible point, Many 
of the small cars give as much as 30 and 40 
miles to the gallon. 

Most British cars still look a great deal 
like the American product of the middle 
Thirties, but there are indications that 
streamlining soon will take hold. It probably 

be based largely on aerodynamic prin- 
ciples and not just appearance alone. The 
new Jowett has a decidedly American ap- 
pearance, while both this car and the Healey 
give consideration to the problem of better 
forward visibility by using hoods that slope 
downward toward the front. 


juniors il itoasple ears or | th : 
od in Wis frelponaare teas amponnniae British transmissions generally provide 


Seen rete ser PrN four forward speeds. Single dry-plate 
clutches are almost universal except for the 
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famous Daimler fluid flywheel (also now 
found in the Lanchester and Armstrong Sid- 
deley) and the automatic transmission this 
year in the Invicta Black Prince. Most British 
cars still retain a floor gearshift lever, but 
there is a trend toward locating it on the 
steering column, Standard having moved the 
lever to that position on its 1946 Triumph 
1800 and Jowett locating it there this year. 
With an automatic transmission, this year’s 
Invicta, of course, dispenses with both gear 
lever and clutch pedal. 

Automatic and semiautomatic transmis- 
sions now in use in the United States owe 
a big debt to the Daimler fluid flywheel, This 
was employed in Britain for several years 


GADGETS MAKE LIFE EASIER 


HUB WITH INTERNAL 
SPLINE SUDES ON 
‘SERRATED COLUMN 


ediustable seats. The steering 
here is manufactured by Bluemel Brothers, Ltd. 


© roof that 
is @ Morris Eight, typicel of British small. cors. 


before a fluid or hydraulic drive appeared 
in the United States. 

Now the British have taken what even- 
tually may prove to be another forward step. 
Instead of an automatic transmission of the 
American type, the Invicta designer has used 
a hydraulic torque converter. (Ordinary 
torque converters, incidentally, are found in 
many American buses.) Basically a two- 
stage oil-driven rotor with free-wheeling in 
the upper stage, the hydraulic torque con- 
verter provides a transmission combining the 
functions of an hydraulic coupling and in- 
finitely variable gear between a top ratio of 
4.27 to 1 and a bottom of approximately 15 
to 1. For reversing, an epicyclic gear is lo- 


FOR THE ENGLISH MOTORIST 


af! 


On cll Rolls-Royce cars, o friction servomotor, 
driven off the rear of the transmis 

eda! pre 
vo does the same job. 


Most British cars have built-in jacks, some being 
hydraulic and some mechanical. The type above 
reached and operated through @ panel in the floor 
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cated at the rear of the torque converter. 
A control switch with forward, neutral, and 
reverse positions is placed on the instrument 
panel. 

In operation, the Invicta transmission 
shifts effortlessly through all ratios like the 
‘American Hydramatic, with the driver need- 
ing only to accelerate or decelerate as the 
occasion requires. With the hydraulic torque 
converter, slip loss is high in the lower ra- 
tios, but ‘the loss gradually descends with 
increasing speed under direct drive condi- 
tions. In the first tests, the Invicta reached 
a speed of about 75 m.p.h. with ease. 

Equipped with a centrifugal automatic 
clutch and four-speed transmission, the new 
Lagonda enables the driver to shift either 
with or without using the clutch, the change 
being made with a small ball-and-socket 
gear lever projecting from the instrument 
panel. To shift without the clutch, the ac- 
celerator must be manipulated to bring 
engine speed to the proper point. The La- 
gonda is capable of a speed of 90 m.p.h., has 
a cruising speed of 76, and gives over 22 
miles per gallon, 

It may be more than coincidence that both 
the Lagonda and Invicta employ six-cyl- 
inder twin overhead-camshaft engines. Of 
the two, the Invicta has the more unusual 
features, It has two spark plugs per cylinder, 
three main carburetors and two auxiliaries 
for starting, and twin exhaust manifolds. The 
inclined overhead valves are driven directly 
from the camshafts, and two timing chains 
from the nose of the crankshaft drive the 
camshafts. Camshaft whip is eliminated by 


supporting each shaft in 12 bearings. The 
Invicta engine is rated at 24.4 hp., making 
it approximately equal to an American car 
of 100 brake hp. 

Independent suspension of all four 
wheels is a notable feature on both of these, 
new British cars. On the Invicta, the actual 
springs are four long torsion bars located 
outside the side frame members. On the La- 
gonda, torsion bars are used at the rear, coil 
springs in front. An examination of the 
two rear suspensions reveals an unusual fea- 
ture common to both—the brake drums have 
been moved inward to either side of the dif- 
ferential housing. This reduces unsprung 
weight and eliminates the need for flexible 
brake linkages, Since the rear wheels are 
independently sprung, the differential hous- 
ing can be attached solidly to the frame. 
Consequently, the drive shaft does not rise 
and fall. 

Both cars also depart from the general cus- 
tom of recent years in the matter of steering. 
In each case, the transverse movement is 
obtained with a helical rack-and-pinion 
mechanism, One of the original methods 
of steering in the early days of the automo- 
biles, this has been regaining considerable 
favor in England in recent years. 

While many American manufacturers rely 
on steel bodies to help give their cars over- 
all strength, the Invicta and Lagonda de- 
signers both put their faith in a rugged cruci- 
form frame on which a stiffening flat floor is 
mounted. On this floor is fitted a light body 
that has as its only purpose the protection of 
the passengers. END 


In England, Fords are by far the least expensive cars. This is the Prefect model, selling for about $1,400. 
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¢ Distinctive Window Shutters 
¢ Jet-Propelled Model Racer ; 
¢ Fisherman's Electric Outboard 
+ Packaged Radio Power 


+ Vacuum Cleaner as a Power Tool 


The crossed-rail shutter os used here effectively 
sots off the Venetian blinds within. In color it 


complements rather than contrasts with the wall. 


wide ond two narrow boards are joined by o 
of slanting battens to produce this shutter 
suitable for almost any light-walled cottage. 
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Shutters Add 


By Hi Sibley 


Wxnows are the eyes through which 
your house looks out on the world; 
what the world sees when it looks back de- 
pends upon your decorative skill and in- 
genuity. For purposes of exterior decoration, 
shutters have few rivals. They break up 
blank wall spaces and lend distinction and 
personality to the house. Half a dozen sim- 
ple designs are shown on these pages, and 
any of them can be readily built in the 
home workshop. 

The picture at the upper left shows a 
shutter made of crossed rails bound by a 
frame of %” by 1%” stock mortised and 
tenoned at the corners. Short tenons are 
used on the center rails to keep them from 
going through the side members. The 
crossed rails are put together as shown in 
the sketch on the facing page. 

‘A familiar slat type of shutter is shown 
in the same drawing and in the photo that 
adjoins it. The slats are glued into 45-deg. 
grooves and covered with strips. Cross- 
pieces above and below the center panel are 
tenoned into the stiles. A sheet of water- 
proof plywood or other thin stock is then 
set into the rectangle thus formed to provide 
a backing for curved corner pieces and a 
jigsawed rosette. 

The remaining shutter designs pictured 
here are all variations of the slat-and-batten 
arrangement. Two or more boards of uni- 
form or alternating widths are joined by bat- 
tens either in front or in back to produce 
these varied effects. 


|. one strip 
top and onother across the 
yen on squares at right. 


being placed across 
bottom. The pattern is 


Personality to Your House 


For beach homes the marine designs above ond 
below are particularly appropriate. In the anchor 
above, free pieces are held by batten in back. 


it of two of the three boords 
in ornamental hinge serves 


in is cut 
this shutter; 


¥ SQUARES 
SAND-BLASTED 
eo SHUTTER 
Ment Pa 
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JOENAILED 
SAND. 
1 SAGLUED, 


NN 
PANELED CROSSED> 
SLAT RAIL 
SHUTTER PATTERN 


shioned slat-type shutter is relieved by 


center panel. A backing of water- 
proof plywood is glued between the center rails. 


Detoils of the paneled-slat ond cross-rail types are 
shown above. A weathered effect may be obtained 
by sond-blosting or partly charring with a torch. 
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Whizzing Racer Is Jet Propelled 


By Joe Bell, Jr. 


HEN you release the gas from this slick 

little 8-oz. racing car, step back. It 
should be speeding down the straightaway 
at 50 m.p.h. within 100’. If you puncture 
the jet exhaust properly, it will hold that 
speed for another 100’ or more. 

The fast little three-wheel racer is made 
from standard model-plane materials that 
can be obtained at any model-supply shop. 
It is propelled by the discharge from a car- 
bon dioxide cartridge of the kind used to 
charge home soda bottles. Held to its course 
by a stretched guide wire, it will run up to 
240’ on a single charge. The futuristic-look- 
ing model is shown in full color on page 128. 

To form the body cover, soak a 1/16” by 
4%” by 6%” piece of soft sheet balsa in hot 
water until it is pliable, bend it around a 
1X” diameter dowel or broom handle, wrap 
loosely with gauze, and let stand until thor- 
oughly dry. Cut the bulkheads A, B, and C 
from %” medium balsa sheet, notching A 


ated nose is made of seven 
pieces of 4” soft balsa. While the block is 
still in its rough shape, cut out clearance for 
the front wheel. The tail block is made from 
three pieces of 4” soft balsa, one piece being 


the same size as the bulkheads and the 
others &” larger in diameter. Cut a %” hole 
in each, Glue the three together and leave 
in rough form. 

Make the jet chamber by soaking a piece 
of 1/16” sheet balsa in hot water and wrap- 
ping it loosely around a soda-bottle car- 
tridge. Wrap with gauze until dry. Glue 
up the seam, cement a plug of i” hard 
balsa sheet in one end, and glue the cham- 
ber into the hole in the tail block, Cartridges 
should fit freely so they can be changed 
readily. 

Wheels are made of 1/16” three-ply ply- 
wood. Cut three disks 1” in diameter and six 
X” in diameter. Sand all to perfect circles 
and glue 4” disks on both sides of the 1” 
disks as hubs. Drill the centers to turn freely 
on the wire axles. 

Assemble one wheel on bulkhead A with 
washers on both sides and glue securely. 
Then glue the bulkheads and the nose and 
tail blocks into the formed body cover, 
making sure that the clearance slot provides 
completely free movement for the front 
wheel. Sand the nose and tail to shape. 

Drill the ends of a 4” length of X” hard- 
wood dowel for a press fit for the axle wire, 
and drill through the body just ahead of 
bulkhead C to take the dowel. Insert and 


As speedy as it looks, this little bolso racer will do up to 50 m.p.h. for a distonce of 200' or more. 
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glue in this part of the axle, checking care- 
fully for true alignment. 

Cut the cockpit opening in the top of the 
body. Carve and sand a %” by 1” by 28” 
block of soft balsa to shape for the roof, 
glue in place, and let dry. 

The horizontal fins are cut to shape from 
4” hard sheet balsa, sanded, and the edges 
rounded. Note that the grain in the forward 
fins runs front and back, and that in the 
rear at right angles, Glue the fins in place, 
taking care to check alignment. 

Air scoops are carved and hollowed from 
two %” by %” by 2%” blocks of soft balsa, 
glued on the body, and sanded smooth. The 
wheel pants are glued up from pieces cut 
from k” soft sheet and 1/16” hard sheet, 
sanded to final shape, and glued in place 
with several coats of glue for added strength. 

Cut the vertical fin and rudder from %” 
hard sheet, again noting the change in grain 
direction, Sand to final shape, align care- 
fully, and glue in place. 

Put the wheels in the pants, push wire 
axles through them and washers and into 
the drilled holes in the dowel, and then 
glue and let dry. Cut the outer fins from %” 
sheet and glue on in good alignment. 

The nose ornament is cut from %” hard 
sheet balsa, tapered toward the front, and 
kerfed for appearance. Glue on and sand. 
Then seal all exposed surfaces with a wood 
filler or sanding sealer to assure a smooth 
finish, and paint to suit. 

Jet tubes are next made of k” O. D. 


a i 3 s ae 
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Here's the action end. The jet is o soda-bottle cartridge 


aluminum or other tubing, or from lengths 
of malted-milk straws, and cemented into 
X” holes in the tail block and to the jet 
chamber. The nose ornament is slotted for 
the windshield, and paper is fitted in until, 
by trial and error, a template is obtained 
from which the celluloid windshield is cut. 
It is glued in the slot and to the body 
and roof. 

The gun is simple to make. Fit a solid 
rod loosely into a metal tube having an in- 
side diameter that goes easily over the end 
of a carbon dioxide cartridge. Sharpen the 
firing end of the rod to a needle point. 
Solder wire hooks and a stop pin to the 
tube. Then fit a hooked wire into holes 
drilled in the butt end of the firing rod so 
that when the wire is pulled to either side 
it will expose an opening through which a 
rubber band can be slipped. Loop the bands 
over the hooks on the side of the tube. 

To keep the car on its course when it is 
in operation, stretch a guide wire the re- 
quired distance and run it through screw 
eyes put in at two aligned points on the car. 
Have a friend hold the car down with one 
finger, and then pull back the trigger of the 
starting gun, touch the firing end gently to 
the cartridge, and release the plunger, which 
should be adjusted so the needle makes the 
tiniest hole possible. The smaller the hole, 
the faster and farther the car will go. Lay a 
folded carpet at the end of the course as a 
cushion to stop the racer gently, or it may be 
smashed to bits on its first trial run, END 


i = = 
inged by tiny “exhaust” tubes for eppearanc 


Turned Lamp 
Is Oil Finished 


By William J. Ward, Jr. 


'O PRODUCE work that has the 

quality of mellow age while still 
quite new is one of the hallmarks of 
the master craftsman. This lamp 
meets that test, not only in the sem- 
blance of a patina that frequent rub- 
bing with linseed oil gives, but also 
in the simple turned design. It would 
look at home in the company of many 
genuine antiques, particularly in a 
living room furnished in Early Amer- 
ican style. 

Except for the square plinth base 
topped by a round-edge disk, the 
lamp is an accurate copy of a ball- 
and-trumpet leg of a William and 
Mary highboy, Turn the piece from 
any good cabinet wood, trying the 
contour from time to time with a 
template made to the dimensions in 
the drawing, Bore through from both 
ends and screw in a” pipe nipple 
at the top of the column. 

Walnut was used for the lamp 
shown, and it was sanded repeated- 
ly with successively finer grades of 
garnet paper to 6/0. After each sand- 
ing, the piece was wiped with a damp 
cloth to raise the fine fibers in 
preparation for the next finer sand- 
ing. Finally double-boiled linseed 
oil was applied, as the old formula 
has it, “every day for a week, every 
week for a month, every month for a 
nd now every year for life. 
Linseed oil will darken the wood 
considerably. A finish that will keep 
the wood light is beeswax melted in 
turpentine and applied hot at the 
consistency of thick cream. Prepare 
the mixture carefully in a double 
boiler set over a low flame, since both 
beeswax and turpentine ‘are highly 
inflammable. 

A handsome lamp can be made of 
mahogany, maple, or other good 
hardwood instead of walnut if one of 
these is more appropriate. Any can 
be finished dark with boiled linseed 
or blond with wax and turpentine. 
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Here's a rubber-powered model that will reach out not only for 


The Chieftain 
Hits the Ceiling 


By Paul Mueller 


THs rakish plane, the Chieftain, is a fly- 
ing model designed for clean appearance 
and good flying qualities. is 
much less complicated than it may seem, 
The retractable landing gear and folding 
propeller lessen drag when in the air. A 
color shot of the plane ue it might look in 
flight is shown on page 1 

Glue up two 1” by 24” 7 21” blocks of 
soft balsa with paper between them, an 
then carve the outer shape of the faaelage: 
turning the piece in the hands often to aid 
in obtaining concentricity. Then split the 
two halves apart and hollow out the inside 
with a gouge to 3/32” thickness except at 
the nose. This is the hardest part of the job. 
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itude, but for real distance as well. 


Attach the landing gear inside the right 
half of the fuselage with a small hinge ce- 
mented in place. Up in the lower part of 
the nose, cement a bent pin far enough away 
to keep the retracting rubber band taut when 
the landing gear has been drawn up. To 
reinforce the balsa where the 4” dowel 
motor anchor runs through, cement inside 
the hull two plates cut from tin-can stock 
and notched around the dowel. 

When these parts have dried, glue the 
fuselage halves together. Add the headrest, 
wing mount, and 1/16” plywood nose facing, 
Let these dry, and then finish with fine 
sandpaper and wood filler. 

The propeller is carved from a blank to a 
thin airfoil shape with %” undercamber. A 
metal plate is then cemented to the front 
of the propeller hub, and the spinner is 
carved to take the hub assembly. Give the 
propeller and spinner several coats of clear 
dope, and when the parts are dry cut the 
propeller blade cleanly from the hub. 

Bind the wire hinge on with thread at an 
angle that will allow the blade to fold back 
against the flattened side of the fuselage, 
which fairs into the curve about 1” behind 
the nose. Press the counterbalance wire 
through a drilled hole in the hub, clinch it 
at the hinge, and balance with the propeller 


fg PLYWOOD 


sustine SSS A 
ree fees .__ sweex$ et weer Rem NN, 
enters 5 Sate ane MOUNT ; mew 


PROPELLER quBBER 


neo : \"s Sy ws 
4 - 


cue on GLUE ON 


jf Saie  ccnnuateuns tei 
Me 
FF } 
rues \ 
mo By 
‘ | 
nd ~ it 
suc on mip ALGHMENT ae 4 a 
eEge a LEADING E008 L 
. \ w 5 4 


Me 
WALF STABILIZER 


=e 
—— —__—— ¢°-——____—_ ~ 


BALSA PROPELLER BLANK 


sune 1947 IL 


After completion of the fus wing mount, 
windshield, and headrest are cemented to the top. 


hinged to fold bock 


The single 
i rag during the glide. 


on the 


Rubber strands powering the model are anchored in 
the tail on a dowel. Note the stabilizer comber. 
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by removing lead from an oversize piece 
soldered at the outboard end. 

Then put a 1/16” wire shaft through the 
spinner, the hub, and the nose plug. This 
plug is glued up from three pieces of %” 
sheet balsa, a faceplate of 1/16” plywood, 
and a metal bushing. Separate the spinner 
and nose plug with a washer and spring. A 
wire stop is inserted in the plug to halt the 
propeller at the position where it will fold 
back automatically on the flat. The spring 
pulls the rubber hook against the stop while 
a tum or two remains, so the twist of the 
motor keeps the blade on the flat. 

Cut both wings as a single piece from 
butt-glued %” sheet balsa, and notch to 
receive the ribs. Dab cement on the under- 
side at the ends and center to produce 
camber as the cement dries and draws the 
wood. 

The ribs are marked on a single balsa 
sheet 1/16” thick and 3%” wide by moving a 
cardboard or tin template down i” for each 
succeeding rib. Rule an alignment line %” 
from one edge to show on each rib. Align 
these marks with a similar alignment line on 
the wings, cutting individual ribs to required 
length as they are glued in. The same tem- 
plate, shortened to 1 15/16”, is used for the 
stabilizer ribs. Since the stabilizer sides are 
square, no line is needed. 

Cut the wings apart at the center, bevel 
the cut edges for 2” dihedral under each 
tip, and glue back together. Cover the 
bottom when dry and then the top, making 
sure the tissue touches every part of the 
rib edges. Doping provides the elliptical 
dihedral. Except for cutting through at the 
center, the stabilizer is made the same way. 
It is also ¥” sheet balsa. 

The rudders are cut and sanded to shape 
from 1/16” balsa, and one is slit to make 
the plane turn in flight. Apply a few coats of 
clear dope, cement rudders to the stabilizer, 
and then cement the stabilizer to the fuse- 
lage, giving it a slight negative incidence. 
Fit the wings to the wing mount, and hold 
them with rubber bands. 

To fly the model, use about 12 strands of 
%” flat rubber 4” of slack. Lubricate 
the rubber before mounting it in the fuse- 
lage. Try the plane first for a slow, flat 
glide. If all works well, give the propeller a 
few turns, watch for any bad characteristics, 
and adjust as necessary. Continue increasing 
the turns until you reach the maximum, and 
then go into your powered flights and long 
chases. END 


STEAM TRACTOR. With much noise, heat, 
and smell, this 1%” scale coal-fired traction 
ly hauls its builder John Matthews: 
id Charles A, Purinton, both of 
Chicago, across rough turf. Photographed at 
a meet of the New England Live Steamers, 


SIDEWALK SAILBOAT. As a Scout project, 
Johnny Roberts, 12, of Detroit, built a d 
land sailboat. On wheels instead of runners, 
it rides the breezes of Lake Erie on the 
sidewalks of Detroit. 


SWEETHEART OF THE ESPEE. Plans of the 
Southern Pacific's first engine, the C. P. 
Huntington (PSM, Sept. 46, p. 149) so ap- 
pealed to Herbert F. Trostle, of Bridgeton, 
N. J., that he got busy. Below is his wooden 
model of the famous iron horse. 


the little steam tractor works at about 100 Ib. 
pressure. cylinder engine drives a 
rear wheel through a two-speed gear reduc- 
tion and a further chain-drive reduction, A 
spark arrester on the stack keeps cinders out 
of the engineer's eyes. 


HOBBY TURNED BUSINESS. Because 
Charles Bolleter, of Linden, N.J., enjoys 
building hand looms, he sells his handiwork 
to home weavers. Above is a four-heddle 
model of 14” width capacity. Made in two 
weeks of spare-time work, it'll sell for $30. 
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ry top 
corrosion, makers of 


when a refrigi 
‘enough for the purpose. 


A double electrical outlet attached to some easily 
reached port of the breakfast table makes it un- 
necessary to bend or stretch when you want to use 
jonce at the table. The outlet plate con 
be painted to harmonize with the table or kitchen. 
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HANDLE OF 
TEASPOON 


Wont to peel on oronge without spattering the pulp 
or juice? Dig the heel of a poring-knife blade into 
the skin ond draw it backward round the middle 
of the orange. Then insert a smooth teaspoon han- 
dle into the cut and work it around until you've 
pried the peel loose. Remove one half, then the other, 


You will always know how many jars of each kind of 
home-canned food you have left if you number the 
containers and then u 

number down. U: 
on the gloss or 


A whatnot shelf for decorative miniotures can be 
made from a wooden cutlery box os shown below. 
Add an extra separation to the end tray, poit 
box, and trim the edges with decora! 
tape. The box may be suspended from 


ADHESIVE TAPE 
BOUND AROUND NUT 


TALCUM POWDER 


CELLULOSE TAPE 
API UNDER 


10 used to mend torn pag 
+ th ir 


prevent a mended pag 
some flour or talcum powder 
may also be covered 


After complating © painting job you may discover 
that you've run out of turpentine or other thi 

with which to remove paint from your hands. A few 
drops of cleaning or lighter fluid will quickly 
remove the spots and save you a trip to the store. 


LIGHTER FLUID 


nough to secure 
ach the roller. 


That eyegloss cose that keeps falling out of your 
breast pocket when you bend down will stay put if 
itis clipped te your pockel. Flatten the top, of 
© pencil clip, scrape through the cloth or leather 
cover of the case, ond solder the clip in place. 


aune 1947 115, 


FIZZ QUIZ. What to do when my 
party ran dry for want of soda 
water didn’t stump me long. I 
used dry ice and a pressure 
cooker to wet it again. After mak- 
ing sure the valve of the cooker 
was working, I filled it with wa- 
ter, added dry ice, and put the 
lid’ on. Result: a pot full of 
ice-cold carbonated water in a 
flash.—Duane F, Burvick. 


| } 


INGENUITY QUOTIENT? 


IM NO OCTOPUS. So when the choke 
cable broke, I couldn't cover the carburetor 
air intake and press the starter too. An old 
shirt saved me. With one sleeve in the 
carburetor and the other through the win- 
dow, I started the engine, yanked the 
sleeve, and was off.—WiLL1AM Snyper. 


IT MADE ME SORE to saw a stack of logs 
by hand, but I soon saw a w 
work. A block bolted to my ca 
hub drives a wooden pitman to which the 
saw is clamped. The three other wheels are 
firmly chocked fore and aft to keep the bus 
from cutting loose—C. F, CHarren. 
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Have you pulled off a smart one lately? We 
will pay for acceptable cont 

Jing ingenious solutions of problems in the 
home, shop, gorage, or camp. It doesn't 
matter if it's wacky — if it works. 


A DRILL PRESS NAMED JOHN. Drilling 
iron plate was a boring job demanding lots 
of muscle, until I hinged a board to the wall 
and put my brace under it. My son presses 
the seat of his pants against the board, I 
turn the brace, and the weighted bit makes 
the chips fly—V. Gauruues. 


At left, the components of a TT set. The 
locomotive is driven by a I2-volt D.C. 
motor, and runs on either dry batteries 
or the midget power pack shown. Abov 

plostic tie strip being bent to shape. 


Table-Top Trains Are Scaled 
from Actual Rolling Stock 


SCALE versions of engines and cai 
on American railroads, these tiny tr: 


use 
are 


ment, known 
manufactured in kits and sets by H. P. Prod- 
ucts Co., of Hartford City, Ind. An apart- 
ment-dwelling hobbyist can now mak 
permanent layouts without crowding himself 
out of his house. Molded ti ips about 9” 
long are cemented to a firm base and can be 
bent to any radius over 18”. Track, which 
comes in 21’ lengths, is pr d into grooves 
that are preformed in the ties. 


icote detail of 
1e photo above. 
is planned. 


Float Holds Bait Du: 


READY TO CAST 


ig Cast and Drops It to Preset Depth 


Live-narr fishermen can enjoy the mobility, dis- 
tance, and accuracy of plug c 
holding float made by the Eur 


float is protected from loss or 
When the float hits the water, the air chamber in the 
nose rights it automatically and permits the sinker to 
drop the bait to any desired depth. 


| Crossed-Wire Sight Fits Revolvers 


Quicken and mor 


+ 
tive sight alignment 
Sownen fered to pistol marksmen by 
Dockendorff & Company, of 
Oronoque, Conn., makers of 
a new crossed-wire gun sight 
A that can be clamped to the 


| front of any revolver barrel. 
NS The wires are easily adjusted 
to intersect the top and cen- 

5 had ter of the front barrel sight. 


The I-ox. sight is 2/4" 
Price is about $4. 


high ond 1%" wi 
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Jigsawed Pieces Build 


100 Animals 


By HI SIBLEY 


‘ARM and circus animals—a complete as- 
sortment of them—can be built by a child 
from the 41 jigsawed parts below. The pieces 
are cut from &” plywood, or such solid stock 
as cigar-box wood, and are bolted together, 
either somewhat loosely so the joints will 
move or tight with the parts in fixed position. 
‘A typical assembly is shown in Fig. 1. The 
body is glued up as a sandwich, the center 
“filling” having cutouts to receive the head 
and tail. Legs are put on the outside, as in 
Fig. 2. If knurled nuts are available for the 
%” machine screws, washers and a small 
wrench will not be needed. Sand the joints 
of necks and tails so they can be slipped 


__ easily into their sockets. 


The man shown in Fig. 3 is constructed 
with legs spaced wide enough apart to 
straddle the horse. Posts for the fence (Fig. 
4) are glued up, and the rails are simply 
set in the sockets with the joints meeting at 
the middle. The farm wagon and gig shown 


in Fig. 5 have wheels that turn. These are 
the same for both vehicles. Make the shafts 
of the gig far enough apart to accommodate 
the three-ply body of a horse, The wagon 
has a single tongue, as in Fig. 6, for a two- 
horse team bolted through from the sides. 
Bosses at the axles will make the tread wide 
enough for the vehicles to stand upright. 

Parts for a variety of animals are shown in 
outline below and on the facing page. The 
center body section, or filler, is cut out for 
joints as indicated by the dotted lines. There 
are four main groups, each using the same 
body—horse, mule, cow, moose, and kan- 
garoo; pig, elephant, hippopotamus, and 
thinoceros; fowl; and dogs. Each member 
is numbered so the combinations can be 
chosen easily. Note that the cow is made by 
reversing the horse body end for end and 
using the neck upside down. So many more 
combinations are possible that a child will 
be able to make up no end of strange crea- 
tures, many of which would baffle the most 
learned of zoologists. 
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Car-Trank Boat 
Carries Two 


Stowed in compact packages beside the spore tire, 
car tools, and camping gear, this folding boat is 

ried easily by Professor Bouwens down to the 
shore. It can be assembled in 22 minutes. 


ANVAS and plywood form the principal 
parts of this knockdown boat built by 
George O. Bauwens, professor of civil engi- 
neering, with the assistance of students in 
the shops at the University of Southem 
aft, 17° 9” long, 
and is designed to be carried in the trunk of 
a car, The boat can be assembled in 22 
minutes and taken apart again in 15. It 
carries two persons and, though frail in 
appearance, is sturdy enough for shooting 
rapids. To prove it, Professor Bauwens and 
three student companions recently negoti- 
ated 168 miles of the rapid- and whirlpool- 
studded Colorado River in this boat and 
another like it. They made the trip in 10 
days without even getting their feet wet. 
The boat consists of five main assemblies 
~a collapsible keel, bulkheads, longitudinal 
stringers, a waterproof-canvas covering, and 
gunwale. No tools are needed. Bolts fitted 
with wing nuts and strong cord are the only 
fastenings that hold it together, 
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2. Bultheads fastened in place give the framework 3 Stringers are lengths of dowel rod fitted into 


ity. OF %” plywood, they are ~ sockets on stem and bow, slipped into notches 
light in weight without sacrificing strength. The in the bulkheads, and then simply tied on tightly 
two halves of the keel are not yet joined. with several pieces of strong cord. 


is bolted at center and pressed 
canvas taut and 
ond straight. This action is like 
tree pressed into @ shoo. 


4 Waterproofed canvas forming the one-piece hull 

is next pulled on over the two ends 
of the frame much as a glove is put on the hand. the keel 
The ends are pushed in as for os possible. that of a sh 


Two men can be carried by the boat, and one man can carry it. Complete with gunwale attached, 
‘and two double-ended paddles, the boat weighs only 62 Ib. It is 17’ 9” long. With 
three companions in this and onother boat like it, Professor Bauwens recently shot the rapids and 
negotiated the whirlpools of the treacherous Colorado River, covering 168 miles in 10 days. 
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Veneered Table Uses Little Wood 


| 


By Edward E. Thorp 


VWENEERING is always a fascinating art 
to the craftsman who works with wood. 
This project provides the additional interest 
of gluing veneer sheets to both convex and 
concave surfaces. The end result is a satis- 
fyingly handsome coffee table that will fit 
in well with any modern furniture. 

Structurally the table is simply a frame to 
hold a clear-glass or mirror top and a frame- 
work on which to glue the veneer. Any clear 
glass used should be preferably of double 
thickness, and a 3/32” allowance for clear- 
ance must be made in the frame. If a suit- 
able piece of glass is on hand already cut, 
the size of the table top may well be altered 
to fit. A wood panel may be used instead of 
glass or a mirror. Attractive contrast will be 
gained if it is different in color from the 
veneer. 

If the leglike ends are laid out in quarters 
and eighths of a circle from a cardboard 
template, these parts can all be cut from 
x” by 24” and %” by 4” stock. Face square 
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and glue up so the joints will not come to- 
gether. The height of the table is equal to 
the diameter of the outer edge of the circle 
and can be lowered or raised simply by 
changing the diameters, though 15” will be 
found a good medium height for most mod- 
em tables. Probably, the maximum con- 
venient height for this table would be about 
17”, depending on length, while under no 
circumstances should it be lower than 13”. 

Brace the ends with %” by 1%” by 7k” 
boards rounded slightly on the outer edge 
and set in even with the circular pieces to 
assure a good, flush surface for the veneer. 
Glue in triangular corner blocks at top, 
center, and bottom, as shown in the drawing, 
splitting them from straight-grained stock 1” 
square. Then set the frame upside down on 
the bench for ease in handling, and nail and 
glue on the bottom end strips. Try the legs 
with a carpenter's square to make sure they 
are true with the top, and clamp temporary 
braces on the outside from end to end to 


hold the assembly square while the veneer- 
ing is being done. 

Before cutting the veneer, make card- 
board templates directly from the table and 
use them to check the measurements, espe- 
cially those of the curved end sections, 
which will vary considerably if the radiuses 
of the arcs are changed. The pieces should 
be cut slightly oversize and trimmed flush 
as each is glued on in the order shown num- 
bered in the drawing. Standard veneer of 
1/28” thickness is called for, but if the ends 
will be required to withstand considerable 
bumping, 1/16” veneer may be obtained. 

A method of applying and clamping the 
veneer sheets to the inside curves is shown 
in one drawing. After the glue has set, the 
clamps and crossbars are removed, and then 
the veneer is applied to the outside curves 
in exactly the same manner. Lay the sheets 
to be curved flat in water overnight, and 


then bend them around cylinders 12” to 14” 
in diameter, winding soft cord or tape 
loosely around them to hold them in place, 
They will be curved enough when thor 
oughly dry to go on the rounded frame. 

Start the gluing by aligning one edge 
flush with the opening for the top of the 
table, place light strips at the edges and 
center, lay on crossbars A and A’, and clamp 
at four or more places, as indicated by the 
X’s. Next, clamp on crossbars B and B’, and 
so on to the end. Be very careful not to 
press on any surface not supported by the 
frame as you work, or you will have hollows 
in the completed piece. 

Four coats of wax, applied quite warm 
and rubbed in, will give a finish that not 
even alcohol will mar. After waxing, screw 
in 4” by %” strips to support the glass flush 
with the top surface. They should not be 
waxed, since this would cause spotting. 


CLAMP AT ALL X's, 


CAROBOARD UNDER CENTER 
STRIP EVENS PRESSURE 


Legs are glued up from sections, with staggered joints. Apply veneer to the parts in the order numbered. 
Clamp the curved end veneers under crossbars, as af lower left, in the order indicated by the letters. 
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“FOR BOATS 


SAILING CANOE. An 
board unit, with rudder and skeg assembly, 
gives stability to a 16’ aluminum sailing 
canoe made by the Rice Manufacturing 
Company, of East Boothbay, Me. Spars 
consist of mast, boom, and topsail club, all 
made of clear pine. The sail, which has an 

a of 42 sq. ft., can be lowered by a person 
seated by the rudder. With the mast re- 
moved, the canoe may be used for paddling 
in the usual wa 


aluminum center- 


ROWBOAT ANCHOR. Pivoted flukes on 
this 4%-Ib. anchor dig deeply into the bottom 
for a strong hold, and yet break out easily on 
a vertical pull. It is a product of Danforth 
Anchors, of Berkeley, Calif, and is priced 
at $3.50. 
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AND BOATING- 


MILE DIAL. An instrument manufactured 
by the John E. Hand & Sons Co., of Had- 
donfield, N.J., gives a quick measurement 
of the distance between two points on a 
marine chart. When the instrument is rut 
over a course laid out on a chart, the dial 
automatically registers the distance. Avail- 
able either for nautical- or statute-mile 
charts, it is calibrated in the four scales most 
commonly used. It sells for $10. 


CHART AND FRAME CASE, Yachtsmen 
who travel in confined waters have to check 
their navigation charts frequently even 
though this may mean unrolling and flatten- 
ing many sheets. The Navy had charts 
taped between flat plastic holders, and now 
an adaptation of the Navy method is made 
available to civilian sailors by the Gillis and 
fhrie Mfg. Co., of Branford, Conn. In 
the navigation gear pictured below, flat 
charts and instruments are stowed inside the 
mahogany case. The chart being used is 
slipped under the matte-finish plastic shield 
on top. Pencil markings on the plastic are 
easily erased. 


A single battery drives a boot at trolling sj 
speed but a shorter run per charge. Vor 
detachable clips put on various cell strops to 9) 


obtained by 
or 12 volts, 


6 8 10, 


Hlectric Outhoard Stalks Fish 


By Alfred J. Brosseau 


E YOU would enjoy the indolent luxury 
of gliding effortlessly over the water, or 
if you'd like to steal up on the fish in your 
favorite spot and troll as you go, you'll 
want to make this electric outboard. 
Powered by a three-brush generator that 
you can pick up at an auto wrecking yard, 
it will drive the average rowboat for hours 
on a battery charge. The unit is light and 
readily portable, while the battery can 
easily be kept in the trunk of a car. If an 
extra lead is run from the engine generator, 
this extra battery can be kept charged dur- 
ing ordinary operation of the car. 

Since construction details will vary with 
the generator used, obtain it before building 
the rest of the unit. The generator shown 
is from a late Model-A Ford, but any three- 
brush generator can be used. The only 


electrical changes necessary consist of re- 
moving the adjustable (third) brush and 
connecting its lead (from the field winding) 
directly to the insulated terminal atop the 
housing. The generator will now run as a 
motor when connected to an ordinary 6-volt 
battery, and should draw 10 to 12 amp. 

Cut off the threaded part of the shaft. 
Centerdrill the end of the shaft and drill 
%” dia. to a depth of %”. Drill a transverse 
3/16” hole about %” from the end, and saw 
down to the hole with a hacksaw to form 
a slot. The generator is mounted on a %” 
brass pipe flange by means of four bolts 
run through the end bell. A tiller made 
from steel bar stock with a wooden handle 
is attached by two screws. 

The clamp that fits the boat transom con- 
sists of two pieces cut from 3/32” cold- 
rolled steel plate, bent as shown and con- 
nected by two steel spacers at the top and 
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a strap yoke at the bottom. The spacers are 
tapped 5/16”-18 at each end to receive 
machine bolts. One spacer is also tapped 
for the transom clamp screw. This may be 
fitted with a crosspin as in the drawings, or 
with a pinned wing nut as in the photos. 

For the gearbox housing, procure a %” 
length of 24” O.D. brass tubing with a %” 
wall, or turn a piece to these dimensions 
from round brass. Care should be taken to 
drill the two ¥” holes for the propeller shaft 
perfectly in line, preferably by drilling un- 
dersize and running a %” reamer through. 

‘A X” brass pipe cap is drilled through to 
receive the lower bearing of the vertical 
shaft, and the two pieces are silver-soldered 
to the gearbox. The propeller bearing, 
turned and threaded as shown, is also silver- 


To adjust the shaft ongle for horizontal propeller 
thrust on a slanting transom, a pin or bolt 
put through the right holes in the U-shaped yo 


f 


Brass or bronze, easily machined and silver-soldered, 
should be used for oll underwater ports but the 
shafts, which ideally might be stoinless steel. 
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soldered in place. Take pains to get accu- 
rate alignment with the opposite hole. The 
threaded end of the bearing is counter- 
bored 7/16” to provide space for graphite 
cord packing around the shaft, which is 
held by the gland nut. 

‘The ball bearing should be one designed 
for thrust as well as radial load, and a 
light press fit in the %” hole. It is retained 
by a recessed brass disk, silver-soldered in. 

The propeller shaft is provided with a 
flat for the propeller setscrew and is shoul- 
dered to a tight fit in the inner ball-bearing 
race. The short vertical shaft, turned from 
%” stock, is slotted at the upper end like 
the generator shaft. Two gear covers are 
turned from 7/16” brass, drilled for three 
screws, and used to spot tapped holes in 


the housing. Cut paper gaskets to fit them. 

The X” floor flange to which the motor 
is bolted rests on a collar provided with 
two transverse %-16 holes to receive the 
pivot bolts, The long vertical shaft, a piece 
of %” drill rod turned to a ball at each 
end and fitted with two crosspins at right 
angles to each other, and a 22” length of 
x” brass pipe complete the drive assembly. 

Insert the propeller shaft in the gearbox, 
sliding it through the gear and into the 
ball bearing. Holding the second bevel 
gear in place, slide in the short vertical 
shaft and tighten the gear on it. Use thin 
brass or bronze washers between the lower 
gear and the sleeve bearing, and under the 
™” shoulder of the vertical shaft, to adjust 
gear mesh; they should have just sufficient 


backlash to indicate that they are meshing 
freely. Pack the case with gear grease and 
fasten the covers in place. Also pack the 
X” pipe with grease and thread it into the 
lower socket, slip it through the pivot collar, 
and screw it into the motor flange. Then 
screw the pivot bolts in place. 

‘A propeller is made by turing a 1K” 
hub, sawing two slots at 45 deg., and silver- 
soldering in two blades cut from 3/32” 
sheet brass. If you prefer, buy a ready- 
made one designed for use on very small 
gasoline outboards. 

Fairly heavy cables, say No. 12, should 
be used from the battery, and if a switch 
is used, it should be a heavy-duty type. 
Should the motor run the wrong way, 
reverse by transposing the field leads, END 
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DRILL RUNS FLEXIBLE SHAFT. Two wood- 
en clamp blocks convert a drill press into a 
multispeed power source for a flexible-shaft 
tool. A stub of %” drill rod or shafting acts 
as a coupling between the chuck and the 
driving end of the flexible shaft. To make 
the clamp blocks, take a piece of hardwood 
as long as the drill-press table is wide, drill 
two holes through at 90 deg. to the face for 
the clamping bolts, and bore a hole through 
the face for the flexible-shaft collar. Then 
cut the piece in half and assemble around 
the shaft. For minimum whip and vibra- 
tion, line up the blocks carefully before 
clamping them to the table. The drill-press 
quill is, of course, locked in a low position 
during operation,—Ratrx S. Witxes. 


TAILSTOCK REALIGNER. Quick, accurate 
realignment of a tailstock after taper turning 
is easy with this device, which consists of 
two identical parts turned from cold-rolled 
steel. The two pieces are made as one, with 
the center section turned to a definite di- 
mension, say .750’. After parting, each 
piece is chucked, indicated, drilled to relieve 
the centers, and faced. The face of each 
part must be square with its axis. In use, 
the parts are inserted firmly between centers 


FERRULE CUT FROM SODA BULB. Hack- 
sawed into appropriate lengths, an empty 
carbon dioxide cartridge of the kind used 


and “miked” as shown. Any misalignment 
of the tailstock is revealed as a reading 
higher than .750’.—G. Taytor. 


with home soda-water bottles will give you 
two to three ferrules for homemade tool 
handles. Shape and smooth the ends with a 
file, and polish with fine emery cloth. Be 
sure the gas has been discharged before 
attempting to saw.—WiLt. THomas. 


FILING TO A LINE. When you have to shorten a piece 
to a scribed finish line, first file a bevel on the marked 
side to the finish line, and then file down squarely to 
the base of the bevel. In this way the amount of ma- 
terial to be removed can be accurately controlled, and 
there will be less danger of taking off too much stock. 
On fairly thick pieces, it may be advantageous to file 
bevels on both sides before starting to file through the 
middle—H. Fosrer Griswotp. 
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U 1 
] To dismantle a lathe chuck for cleaning, take 
out the jaws first and then the body screws. 


L_& 


3 Clean in kerosene to remove old oil and chips, 
‘and use a wire brush to get out gummy deposit. 


HOW TO CLEAN A SCROLL CHUCK. Be- 
sides getting a periodic oiling, a universal 
chuck must be kept clean to prevent undue 
wear and loss of accuracy. Some dirt and 
chips can be removed from the outside, but 
the chuck should be dismantled for a thor- 
ough job as soon as the jaws tend to bind or 
stick. Replace the body screws on one side 


iil 


2 Replace the screws on one side with slightly 
longer bolts. Tap them to release the parts. 


o 


| 

| 

| 

ae | 

4 To assure accurate alignment when the chuck is 
on the spindle, threads must be free of chips. 


with bolts that will project %” when tight- 
ened, and hold the chuck in one hand when 
tapping these bolts to separate the other 
parts. After cleaning, sparingly oil the 
scroll bearings and other contact points with 
light motor oil. When reassembling, draw 
the body halves together by tightening the 
screws evenly.—RicHanp Hanscom, 


LEATHER WASHER, 


BRASS-TUBE PLUNGER, 


COUNTING THREADS IN A NUT. If you 
lack a thread gauge, an impression of the 
threads can be taken on a piece of paper 
inserted in a nut and twisted slightly with 
a finger, dowel, or pencil. A little oil rubbed 
on new threads will make the impression 
clearer. When the paper is taken out, the 
threads can be counted with the aid of a 
scale-—Rosert FLYNN. 


PENCIL GREASES MODELS. An old me- 
chanical pencil with the inner parts removed 
can be made into a good grease gun for 
lubricating small machines and models. 
Make a plunger out of a brass tube with a 
leather washer screwed to the end. Fill the 
barrel with light grease or petroleum jelly, 
insert the plunger, and force grease out at 
the nozzle.—Ratpu K, MENsINc. 


aune 1947 189 


Vertical 
Steam Engine 
with 
Reverse Gear 
PART THREE 
e 


Alignment of the two ends of the shaft is cmured 
it is made as one piece ond cut when pinn 
In place: The flywheel lo turned frome casting. 


jhe crankshaft is faced 
2 collar turned. A. 
bs prevents distortion. 
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Making the 


By C. W. Woodson 


AY ACCURATE, true-running crankshaft 
is necessary if the model steam engine 
is to work freely and use steam with maxi- 
mum efficiency. This part is assembled 
from a shaft, two webs, each with an inte- 
gral counterbalance, and a crankpin, All are 
made up from solid steel stock, the webs 
cut with a hacksaw and filed to shape from 
two 5/16” disks and the shaft and pin cut 
from drill rod. 

‘Clamp the webs together and drill them at 
the same time for a drive fit on the shaft and 
pin. Because the shaft is cut as one piece 
4%” long and must be driven a considerable 
distance, it may be necessary to ream the 
%” holes for it slightly. Press both webs on 
the crankpin first. Next, with a block be- 
tween the webs to prevent bending the pin, 
drive the crankshaft through. Then drill 
and pin all parts. Pieces of bicycle spoke 
make good pins. 

The assembled crankshaft is next mount- 
ed between centers in the lathe and with 
the block still between the webs. Face the 
outer web sides smooth, form the 1/32” 
collars, and turn the outer rim of the bal- 
ance weights and the ends of the webs 
smooth and to exact diameter. Finally cut 
out the part of the crankshaft between the 
webs and file the inner faces smooth. Key- 


through 


in place 


Crankshaft and Running Gear 
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|_ connecting rod, piston, 


The reverse-lever ring is 


sions for the crankshaft, flywi 


‘and piston rod are shown in the drawi 


also shown and may well be made at this 


All dit 
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ways or setscrew flats are optional, depend- 
ing on the use the engine is meant for. 
Fit the finished crankshaft into the bear- 
ings next, clamp on the bearing caps, and 
rotate the shaft to make sure it turns freely. 
There should be no binding, since shaft 
alignment is insured when the webs are 
pinned before cutting out the center portion. 
With the shaft in place, drill and tap the 
bearing holes and bolt both caps down. 
The connecting rod is rough-turned to 
shape from %” by %” steel bar in the four- 
jaw chuck. It is removed and heated to a 
bright red, and the small end is twisted 
90 deg, This can be done with a heavy 
wrench while the work is held in the vise. 
Then the piece is rechucked, its tapered 
section turned to shape and polished bright, 
and the work cut off. Drill, saw, and file the 
forked end to shape, and drill for the con- 
necting-rod pin, Turn the pin to a force ft 
in the fork or thread it for a retaining nut. 


Stoel bar stock is rough-turned to shape for the 
connecting rod, removed from the lathe, heated a 
bright red, and the small end twisted 90 


This is the connecting-rod ossembly. The brasses 
are drilled and reamed while screwed together to 
give @ nice running fit on the %” crankpin. 
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Make up the connecting-rod brasses from 
flat bar bronze stock and the connecting- 
tod keeper from steel. Cut to length and 
drill for the screws that hold them to the 
connecting rod. Drill and tap the end of 
the rod and with two 4-48 steel screws as- 
semble brasses and keeper on the rod. The 
crankpin hole is then drilled and reamed 
through the bearing brasses, and the end 
assembly is filed accurately to size. 

Centerdrill a 2%” length of drill rod for 
the piston rod, thread both ends, and screw 
it into a hole drilled and tapped in a rough 
piston blank made from a %” steel disk, 
Mount the work between centers and face 
both sides of the piston so it will run dead 
true. Then turn it to a nice sliding fit in 
the cylinder bore and cut the groove to 
width and depth for the piston ring. This 
ring, being a standard size, can be pur- 
chased, though one can be made up in the 
lathe from a short bar of cast iron if the 


Bock in the four-jaw chuck, the conno 
turned for the taper, is. polished” bright, 
cond the piece is then cut off to length. 


The piston is turned from @ blank that has been 
drilled, topped, and screwed to the piston rod. 
It is faced true, turned to size, and grooved. 


modelmaker is experienced in ring turning. 

Enough of the parts will now have been 
completed so that you can make a trial 
assembly and test the piston travel. Assem- 
ble the base, the column or standard, the 
bottom cylinder cover, the cylinder itself, 
the piston and piston rod, and the connect- 
ing rod. Leave off the top cylinder cover 
so the movement of the piston can be 
checked. Likewise it will be unnecessary to 
put in the glands for the test. 

If the machining has been accurately 
done, the assembled engine should work 
freely when the crankshaft is turned. Note 
carefully the travel of the piston, which 
should be the same distance from the top 
and bottom of the cylinder, clearing at both 
points by 1/32”. If it should hit at the bot- 
tom, the piston rod can be turned a little 
further out of the crosshead. Place the top 
cover on the cylinder and again move the 
piston through its travel. Any binding at 


Shaping of the forked end is begun with o 
hole ond rough sawing, and the fork is brough 
final dimensions by hand filing or milling. 


= 


It will hardly pay to make your own piston ring, 
which is a standard edily availabl 
shown here with the completed piston and rod. 


the top will indicate that the piston is strik- 
ing there, and a shortening of the piston rod 
will be necessary. 

The reverse-lever ring is a section of a 
circle turned from a square piece of ” steel 
plate. It is first chucked in the four-jaw 
chuck, where the center is bored to size. 
Rechucked in the three-jaw with the ex- 
panding jaws gripping inside the hole, it 
is brought to proper outside diameter. A 
section of the ring is next cut out, and the 
holes are drilled for mounting the part on 
the engine base. 

After so much work on bar stock, machin- 
ing the flywheel will be a pleasant relief. 
This is made from a fine gray-iron casting, 
It is rough-turned to size in the three-jaw 
chuck, and the shaft hole is then drilled 
and reamed. The work is next mounted on 
a mandrel held between centers, and the 
hub, edges, and inside of the rim are faced 
to run dead true. TO BE CONTINUED 


‘ond screws, together with the 
wos described in Port |, 


Rough-turned to 
reomed, the flywheel is next mounted on a mandrel 
ond its rim and hub are faced to run dead true. 
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dstiatie photographic prints on plates decorate them interestingly for display on a wall. Still another use 


the process (center) is on drinking glasses. At right, a pi 


jo turns @ candy box into a jewel box. 


Print Your Photos Anywhere 


By Louis Hochman 


wou you like to print your own fa- 
vorite photographs on china, glass, 
plastic, and other surfaces? A prepared 
emulsion, easily applied to any surface, will 
permit you to add that personal photo- 
graphic touch to dishes, glassware, costume 
jewelry, wooden and metal boxes, clothing 
accessories, and a score. of other materials. 
Whereas previous methods yielded prints of 
poor tonal quality, this one produces results 
comparable to a well-exposed print on good 
enlarging paper. 

‘The emulsion, originated by the Glenn L. 
Martin aircraft com) pany for printing pat- 
terns on sheet metal, is available in small 
quantities for home use. Though glutinous 
as it is taken from the bottle, it is heated to 
a free-flowing liquid to be made ready for 
use. In that form it is sprayed or brushed 
on the object selected to take the print, 
converting it into a photographically sensi- 
tized surface. Then the print is made from 
the chosen negative by contact or projection 
and developed almost exactly as on paper. 

That’s all there is to it—hardly more 
trouble than conventional printing—and yet 
the possibilities remain virtually unlimited. 
Favorite negatives can be printed on book 
covers, beverage sets, dinner and decorative 
plates, scarves, pillowcases, stationery, fur- 
niture, luggage, jewelry cases, and candy 
boxes. Interesting textured results are pos- 
sible with a variety of fabrics, metals, plas- 
tics, woods, leathers, and artist's boards. 
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Smooth and closely woven materials natur- 
ally will take a better print than coarse or 
open surfaces, but the limitations are rela- 
tively few. 

With a little extra imagination exercised 
in the choice of subject matter, picture 
stories can be told on the decorated sur- 
faces. Highly acceptable personalized gifts 
can be contrived with miniature portraits of 
friends printed on cigarette cases, vanity 
sets, plastic or enameled brooches, unen- 
graved signet rings, and the like. A baby, 
snapped at mealtime, could be reproduced 
on a set of feeding bottles. If you like the 
waggish or bizarre, a picture of yourself 
garbed as a beggar might adorn your wallet. 
Again, an animal, fish, or snake might dec- 
orate a decanter or beverage glasses. 

‘As a novelty, you can print the photo- 
graph directly on plywood and then jigsaw 
the outline and mount the piece on a stand 
for a desk ornament. The effect is similar 
to that of regulation photographs mounted 
on board and similarly jigsawed, ce photo- 
graphic quality is equally |, and 
there is absolutely no possibility that the 
photo will become detached. 

Equally effective are jigsaw puzzles made 
from your own negatives directly on the 
surface of the wood and protected with 
clear lacquer or varnish before the pieces 
are cut out. Puzzles thus made will stand 
years of use without peeling. 

These are but a few suggestions to open 
up a wide new field for the amateur-pho- 
tography enthusiast. With a little experience 


] Heating reduces the gelatinous emulsion to a 4 A photo novelty is created by sawing the figure 
liquid for applying readily with either o brush outline. Prints are made similarly on on almost 
or spray gun, All work is done under a sofelight. unlimited variety of materials. 


2 Plywood is sensitized with the substance in 
order to tal photographic print. White 
enamel as an undercoat keeps grain from showing. 


ams 


con 5 He 


3 After exposure under the enlarger in th 


is the completed job. The plywood photo 


ventional manner, the print is processed by ~ mounted on a stand that supports it erect is 

sponging with the developing solution ond the suitable for desk display. Jigsow puzzles con 

ordinary baths ond rinses that follow. made the some way from favori‘e negatives. 
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Negatives can be blocked out with negative opaque 
wien only © portion is wanted for printing onthe 

surface, That was the treatment given 
the cot print on the tumbler on poge 19%. 


and a fertile imagination, you will be able 
to discover many more exciting applications. 

Absolute cleanliness should be the rule in 
using the emulsion, just as it is in other 
photographic development, and the sub- 
stance should be handled, of course, only in 
a darkroom under a safelight. Melt it down 
in a beaker or tumbler set in a pan of 
water previously heated to about 115 deg. F. 
Take care to keep the temperature below 
125 deg., for at that heat the emulsion fogs. 
‘When you become proficient, you may find 
it convenient to heat the substance over the 
fire in the top of a double boiler. 

Arrange the object on a table covered with 
clean wrapping paper and place the surface 
to be coated level. Pour a little of the emul- 
sion in the center and spread it quickly and 
evenly with a swab or soft-bristled brush. 
After the first coat has dried, apply a second 
in the same way. If preferred, the two 
coats can be sprayed on. 

Thoroughly clean the surface to be coated 
and rinse with distilled water to remove all 
traces of foreign matter before attempting 
to apply the emulsion. Metals such as 
aluminum, brass, copper, and galvanized 
iron should be degreased and given a foun- 
dation coating of collodion. Plastic and 
glass surfaces should be washed with soap 
and water and rinsed in distilled water, and 
the emulsion used on them requires mixing 
with a minute quantity of a wetting agent. 

The emulsion is transparent after process- 
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Highly personal writing poper is mode by 
@ portrait of the writer in the corner. 
the developer, short stop, and hypo won't do any 
harm to material water alone will not damage. 


utting 
sally 


ing, and therefore it is important to know 
what effect you want before applying it. 
Patterns and grain textures in wood ant 
other materials will show through the fin- 
ished print, and the result may not always 
be desirable. To avoid this, the surface may 
first be given a coat of white enamel, or 
tinted prints can be obtained by using col- 
ored enamel for the undercoating. The 
prints have the qualities of transparencies 
on clear glass and should be viewed by 
transmitted light for best results. 

Cloth should be stretched and tacked or 
held in an embroidery frame before receiv- 
ing the emulsion. Masking-tape borders will 
help to localize the areas being sensitized 
and serve as guides during exposure. 

exposure is made like that for other 
bromide emulsions. This coating, however, 
is almost twice as fast as, for instance, De- 
fender Velour Black, and test strips should 
be made before attempting a final print. A 
good developer is D-72 used one-to-one. 
Follow with the usual short stop and hypo, 
and wash the print in running water for an 
hour before allowing it to dry. 

Many of the commercial toners are effec- 
tive for toning images on the emulsion to 
various colors, but it is a good idea to try 
a test strip in the toner first to check its 
reaction. Oil and water colors can also be 
used to give the print natural colors. Finally, 
the image should be protected with a coat- 
ing of clear lacquer, END 


COMBINED PRESS-VIEW CAMERA. Fast- 
action adjustments on this universal 4” by 
5” camera make it suitable for news photog- 
raphers, Front and rear focusing, unusual 
flexibility of tilt and swings, a reversible 
bed, rotary back, and a 17” bellows render 
it a view camera as well. Either film or 
plates may be used. It is made by the Brand 
Camera Co., of Los Angeles. 


He re.—TERRELL NICHOLS. 


TELEPHOTO LENS. A new 
telephoto lens, the Magni- 
Far, is designed especially 
for Argus series C cameras, 
and utilizes the camera's 
built-in lens as part of the 
optical system. The Morton Company, of 
Minneapolis, intends to produce other 
range-extending lenses, each one for a spe- 
cific camera. About $5 
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DEVELOPING IN THE LIGHT. You needn't 
rock a tray in the dark for 12 to 15 minutes 
during the first development of one or two 
color films or prints. 
mersed, place the tray i a 

box with an overlapping, light-tight lid, The 
light can then be tumed on while the tray 
is being rocked. It is necessary to turn off 
the light only when transferring the film or 
print to the short-stop bath, 


POLISHING FERROTYPE TINS. Chemically 
treated cloths of the kind used for cleaning 
silverware are excellent for polishing ferro- 
type tins. Rubbing the cloth on a tin that 
has been moistened with a few drops of 
water quickly produces a clean, glossy sur- 
face to which your prints will not be able 
to stick.—Witt THomas. 
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Chipping Gives 
Texture 
to Plastic 


HIS clear-plastic desk set is decorated 
by a new technique that gives texture to 
ordinarily glass-smooth lucite and plexiglas, 
The calendar holder, pencil tray, and letter 
opener are sawed from ” stock and then 
chip-carved with a 5/32” linoleum-block 
gouge, Outline the area to be chipped with 
‘a china-marking pencil and clamp the work. 
Gouge out a chip by pressing down firmly 
and twisting the gouge slightly until the 
chip is worked out. Practice on scrap first. 
File and sand the edges of all pieces 


smooth after chip-carving has been com- 
pleted. Bevel the letter-opener blade to 
sharpen both edges, but round the point a 
little to make it safe. 

Heat the calendar-holder blank only 
where it is to be bent by shielding other 
areas with sheet metal and exposing it to a 
heat lamp 8” away. Then bend with gloved 
hands over a %” thick wood guide rounded 
at top and bottom and wide enough to 
provide space for the calendar pad to slip 
in, Bend the stand end simultaneously over 
another strip. 

The pencil tray is best formed upside 
down. Lay the plastic on a 2X” by 8” wood 
strip with beveled edges, heat, and when 
soft roll the ends over dowels. Fast work 
is required. Reheat if the first attempts are 
not successful. Those who like color may 
dye the textured portions.—Frank Suone. 


SIDE VIEW 
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THEN CURVE ENDS. 


PENCIL TRAY 
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CONCRETE PROPORTIONS [HANDY MAN] 


by volume, such as 
bles or’ crushed 


. — ‘cause some variation 
Following are proportions used for various concrete jo 


1:1%:3 or 1: walks, ere pavements; such water- 
ht work as and cisterns; and such cast work as 
tight work a ates me, en ok such cast wor 


‘base floors, and pavements; basement 
quired to be waterproof; foundations; mass dams; and retaining and wing walls of 
bridges and culverts 


mass construction, large footings, and large foundations. 
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Dams Tarn Water into Kilowatts 


When you’ve figured out the pow- 
er available and know where the 
water wheel is to go, it’s time to 
start construction of the dam. 


Part Three 
By C. D. Bassett 


'ONCRETE, though desirable, isn’t nec- 
essary for damming a small stream. 
Beavers have gotten by for years without it. 
Suitable materials can be found on almost 
any farm. Logs, roughhewn timber, rock, 
masonry, planking, gravel, sand, and clay are 
all useful. Choose the materials most readily 
available on your property, or the least ¢: 
pensive if you must obtain’ them elsewher 
You will have determined, on the basis 
of the first two installments of this seri 
the height and width of the dam you will 
need to convert your stream to power. The 
summer months provide an ideal time for its 
construction, for then most brooks are at 
their lowest level and the water will not im- 
pede the progress of the work. 

Four basic types of small dams are shown 
in the accompanying drawings. All are 
adaptable in general to the kind of materials 
likely to be on hand and also to the head 
of power desired. 

There are two basic principles of design 
to bear in mind no matter which you build. 
First, a dam should be sealed both above 
and below its foundation to prevent the 
seepage of water through or under it. 
Seepage through a dam, if permitted, weak- 
ens the structure and will eventually break 
it; that under a dam will undermine its 
foundation. Then, too, some means must be 
provided to prevent undermining of the dam 
by the water that flows or spills over it. 

In addition, you should check with your 
local authorities and possibly file plans for 
your dam with them. States have widely 
varying regulations, some extremely lenient 
and some fairly strict. In most, general 
supervision comes under the State board of 
health, but a visit to your local county of- 
fices will give you correct guidance. 
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Figure 1 illustrates the earth dam, which 
blends well with its surroundings and hence 
is particularly suited where landscaping or 
scenic qualities are to be considered, Seal- 
ing this type of dam is most important 
since seepage will literally carry it away if 
allowed to progress. The seal is put in first 
and the dam built around it. How far down 
it should go depends upon the kind of soil. 
A sand foundation, for instance, requires the 
seal to extend deeper than clay. If planking 
is used, it would be well to apply a protec- 
tive coat such as tar or creosote. 

A general pattern for depositing the earth 
fill is shown in the drawing, but it is not nec- 
essary to follow it unless different types of 
earth are available. Deposit the fill by 
layers, rolling and tamping each layer well. 
Then protect the waterside surface from 
erosion by covering it with a matting woven 
from brush. Plant turf on the top and 
downstream side to hold the earth, 

Such a dam obviously cannot have water 
spilling over its crest since this action 
would wash it away. Two suggestions for 
handling the excess water are shown, The 
spillway must be of some material, such as 
masonry or planking, resistant to the erosion 
of rushing water, and the sides must pro- 
tect the open ends of the earth dam from 
spillage water. An alternative method of 
handling runoff water is with drain tiles 
instead of a spillway. Some means must 
be provided for shutting them off. A simple 
cover on the upstream end would serve. 

Figure 2 shows the framed dam, which 
likewise can be easily built, particularly on 
a farm where lumber in any form from logs 
to planks is abundantly available. Each 
frame consists of one joist on which the sur- 
face timber is laid and one or more struts. 
Once the height of the dam is determined, 
the size of individual frames will vary de- 
pending on the contour of the gulley, those 
frames located at the lowest part being the 
largest. The frames are spaced according 
to the support the surface timber needs, 
that is, the thinner the surfacing the more 
supports. 

Lay the planking surface or roughhewn 
timber horizontally and edge to edge across 
the frames, and bolt or spike each in place. 


DRAIN TILES USED INSTEAD OF 
SPILLWAY. PROVIDE SIMPLE 
SHUTOFF COVERS ON 

UPSTREAM END 


* 
ree al DRIVEN EDGE To EDGE, 


Calk the joints and apply a protective coat- 
ing. Fill is put in behind the downstream 
side. Build the spillway entirely of plank- 
ing or similar material. 

The gravity dam, shown in Fig. 3, relies 
upon its weight for its stability. This dam 
would be most feasible where large rocks or 
field stones abound. Bricks, concrete or 
cinder blocks, and even chunks of broken 
concrete pavement are also excellent ma- 
terials. The dam is strictly a masonry type, 
each block being laid with mortar. 

Length is not a critical factor for any of 
these three dams, but it is important for the 
arch dam illustrated in Fig. 4. The place- 
ment of such a dam in a gulley is limited not 
only to the point of least width but also to 
the point where the banks are highest. 
Otherwise this dam would impound little 
water. It would seem unwise to build one 
to span more than a width of 10’. If the 
heavy timber is used only as a frame on 
which to spike or bolt a surface of planking, 
as shown in one of the drawings in Fig. 4, 
the number of timber arches will depend on 


FIG.1- THE EARTH DAM 


SIDES OF SPILLWAY PROTECT 
EARTH FROM WATER 


the strength of the planking and also on the 
height of the dam. 

Only earth foundations are considered in 
the drawings, but you may be fortunate 
enough to have a solid rock foundation on 
which to build. In that case a seal below the 
foundation will not be necessary, but some 
means must be provided to anchor the dam 
to the rock, such as with anchor bolts in 
the case of either the framed or gravity dam. 
Likewise the dam should be sealed at the 
rock foundation to prevent seepage under it. 

In most instances it will be found best to 
restrict the width of the spillway for excess 
water to some part of the total length of the 
dam. This will always be necessary in the 
case of an earth dam to prevent washing. 
The spillage water may be allowed to pour 
over the entire length of framed, gravity, 
and arch dams, however, if the precautions 
shown in Fig. 5 are taken. 

If the downstream side of the dam, or of 
the spillway, is a curved hard surface of 
masonry or timber approximating the natural 
curvature of the water flowing over, it will 
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guide the spillage water so it will be directed 
downstream without actually falling. Such 
a curved spillway surface is particularly sat- 
isfactory for an earth dam. Large rocks, 
bricks, or other hard objects placed on the 
downstream side of a spillway not having a 
curved surface will break the force of the 
free-falling water and prevent erosion. 

‘The spillway in its simplest form takes the 
shape of a rectangular depression in the 
crest of the dam. It should usually be large 
enough to carry off sufficient excess water 
so that impounded waters will not top the 
dam at any season of the year. This, of 
course, is quite a problem, since accurate 
determination of spillway capacity requires 
a knowledge of the total area drained by the 
creek being dammed plus data on the 
amount of rainfall at all seasons. 

However, most of us will know whether 
or not the creek we are damming stays with- 
in its banks during the year. If it does, then 
a safe rule to apply would be to make the 
area of the spillway equal to the cross- 
section area of the creek at the dam when 


it is brimful or just ready to flood, The 
formula is illustrated in Fig. 6. 

If the stream does flood, then either con- 
struct a dam that in an emergency can al- 
low water to top its full length or build some 
sort of floodgate into the dam so it can be 
‘opened when necessary. One form such a 
floodgate could take is a group of drain 
tiles through the dam, as shown in Fig. 1. 

The height of the dam you build will be 
determined by the area of the land to be 
covered by the impounded water. In gen- 
eral, the higher the dam, the greater the 
area covered by water above it. 

All vegetation, brush, floatage, and the 
like in the area to be flooded and for about 
15’ around it should be burned out or 
otherwise cleared before the dam is built. 
This keeps down the breeding of mos- 
quitoes and helps retard pollution. It is 


required in the regulations of some States 
and is a wise precaution even when not cov- 
ered by law. In addition, all trees in the 
area to be flooded should be cut reasonably 
close to the ground. 


TO BE CONTINUED 


FRAMES SPACED AS NEEDED 


TO SUPPORT SURFACE PLANKING 


PLANKING OR ROUGHHEWN-TIMBER SURFACE BOLTED OR SPIKED ACROSS 


FRAMES ,CALKED,AND COATED WITH TAR OR CREOSOTE: 
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FIG.2 * THE FRAMED DAM 


HIGHER DAMS 


FIG. 3 } 
THE GRAVITY DAM 


BRICK, CONCRETE BLOCK, CINDER 
, BLOCK, BROKEN PAVEMENT, OR 
FIELD STONE 


GRAVEL OR 
SMALL STONES: 


SPILLWAY FOR FRAMED DAMS 


FIG.5:METHODS OF PREVENTING SPILLAGE 
WATER FROM UNDERMINING DAM 


ROCKS BREAK||FORCE OF WATER LXH *WXD 
bis 1 IS LENGTH OF SPILLWAY 
HIS DEPTH OF SPILLWAY 

wis 

SPILLWAY WITH SHORTER “L” Dis 


AND DEEPER “H", SAME AREA’ 
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ed 


FIG.6-DETERMINING THE SIZE OF SPILLWAY 
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More Power to You 


Here are three designs for D.C. power 
supplies that will furnish rectified 
voltages for receivers, transmitters, 


test equipment, and other uses. 


MALL power supplies capable of furnish- 
ing filtered and reasonably pure direct 
current always have a place on the experi- 
menter’s workbench, For some equipment, 
of course, power packs must be designed to 
give specific currents and voltages, but for 
the majority of applications one or more of 
the three units described here can be used. 
They will conserve battery life in portable 
apparatus, balance a Wheatstone bridge, 
extend the range of an ohmmeter, or provide 
bias or power voltage for experimental am- 
plifiers, receivers, and transmitters. 
Dry-disk rectifiers, recently made ava 
able to experimenters, replace rectifier tubes 
in many circuits. The selenium disks require 
only two soldered connections. They have 
no filaments and therefore require no sepa- 
rate filament supply. Because of their rugged 
metallic construction they are also able to 
withstand a lot of knocks. Two of the three 
circuits given below employ these new recti- 
fiers; all three are made of easily obtainable 
and standard parts, 
Selenium rectifiers 


are color-coded to in- 


‘An oblong metal tool box that 
the battery compartment of most re 
the chassis and cabinet of this power supply. 
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dicate polarity. The positive side, indicated 
by a red dot or some similar marking, is 
equivalent to the cathode of a rectifier tube; 
the negative side, marked with black, func- 
tions as the plate. The position of the red 
dot in relation to the other circuit elements 
is shown in the diagrams. 


Battery Eliminator 


The dry-disk battery eliminator shown on 
these two pages was built by Frank Tobin 
as a companion piece for his three-tube 
perheterodyne receiver (PSM, April '47). 

shaped to fit the battery compartment of 
his and other radios and can be used with 
practically any receiver that requires ap- 
proximately 90 and 7.5 volts of B and A 
supply respectivel 

In order to use the eliminator with the 
three-tube receiver, it is necessary to connect 
the tubes in series so that the current drain 
will not exceed 50 ma, Many battery tubes 
have their filaments arranged so that they 
may be connected either in series or in 
parallel. As originally built, the set placed 
all the tubes in parallel to operate on a 1 
volt battery. The diagram on the facing pag 
shows the changes that must be made if the 
set is to run on the higher filament voltage. 
Simply putting the tubes in series without 
modifying the associated circuit shown by 
the blue lines would also have the effect 
of raising the A.V.C. voltage to 7.5 volts— 
equal to the sum of the tube voltages. In 


REO MIDGET AC-DC 
a Choke 


‘SOO OHMS SOOMFD. 
JOWATTS — 25vOLTS 
The parts used in this simple rectifier unit may be 
purchased for a couple of dollars. They will sove 
many times their cost in battery replacements. 


=7svorrs| 


(1 
= 
st 


New connections in the filoment circuit are indicated by added blue lines; remove leads marked with an X. 
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A small bakelite box houses the midget rectifier. 
The voltage control, pil it, and output jocks 
are conveniently placed on top of the cabinet, 


ion of the ports is not critical but it is de 
sirable to allow as much space and ventilation 
as possible around the dry-disk rectifier stock. 


Output of this power supply i 
fo 140 volts. If the ripple is obj 
crease the size of +! irst condenser to 40 
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other words, the set would have to receive 
a signal of 7.5 volts before it could operate. 
Since received signals are generally on 
the order of microvolts, it is evident that 
no sound will reach the loudspeaker un- 
less these other changes are made. The 
alterations in the circuit, indicated by the 
blue lines in the diagram, should not take 
more than half an hour to accomplish, 

Because a considerable amount of heat 
is dissipated through the 2,500-ohm drop- 
ping resistor, a unit with a rated value of 50 
watts was selected. The high wattage gives 
a safe margin against overheating, but a 
25-watt resistor of equal ohmage may be 
substituted provided that it is used outside 
the cabinet and is otherwise well ventilated. 
The variable tap on this resistor allows for 
accurate adjustment of the A voltage. 

A small metal tool box is used as both 
chassis and cabinet of the battery eliminator, 
The metal box also serves as a shield around 
the rectifier, cutting down the induced hum. 
Holes are drilled in the cover just above 
the dry-disk rectifier to provide the neces- 
sary ventilation, The wire-wound resistor 
is placed outside the box. 


Midget Power Pack 


In the operation of battery radios, the 
major item of cost is the B battery. Regard- 
less of filament requirements, therefore, an 
appreciable saving can be made by using a 
rectifier for the B supply whenever house 
current is available. This midget power sup- 
ply, made by R. L. Parmenter, provides such 
a variable B voltage and can be used in con- 
junction with a dry-cell A supply, Output is 
variable from 75 to 140 volts. As can be 
seen from the photos, the complete assembly 
is hardly larger than a cigarette package. 

A bakelite box was fabricated from \” 
stock and has inside dimensions of 2” by 
2%” by 3%”. Placement of parts is not critical, 
but it is desirable to leave as much “breath- 
ing space” as possible around the rectifier. 
The 10,000-ohm wire-wound potentiometer 
which is used as a voltage divider to vary 
the output potential is mounted on the top 
panel. Also on this panel are the pilot light 
and the banana jacks to which the output 
leads may be connected. The pilot light 
consists of a midget fuse indicator cemented 
into a ruby jewel. The limiting resistor that 
comes with such a light should be left at- 
tached and wired into the circuit. A %-watt 
neon bulb may be even more satisfactory for 


this purpose. 


Limits on the amount of current that can 
be passed by a power supply circuit are 
set by the rectifier that is selected. The dry 
disks are available in several current ratings 
from 75 to 200 ma.; 100 ma. is adequate 
for most uses to which the supply is likely 
to be put. To eliminate the ripple that is 
present after half-wave rectification, a filter 
choke must be used in conjunction’ with at 
least one, and preferably two, filter con- 
densers. The larger the capacity of the in- 
put condenser, the higher the output voltage. 
Also, within certain limits, higher capacity 
usually results in better filtering. A choke 
capable of handling from 70 to 100 ma. is 
desirable in order to make the most efficient 
use of the rectifier, 

The imaginative builder will find many 
applications for this power supply. Used to 
provide plate potential for small short-wave 
regenerative receivers, the variable resistor 
acts as an auxiliary regeneration control, If 
the device is to be used with a volt-ohm- 
meter to increase the range of resistance 
readings, it may be worthwhile to incorpo- 
rate some method for checking the available 
voltage. A voltmeter of 1,000-ohms-per-volt 
sensitivity connected across the terminals 
through a switch will allow for continuous 
checking of the booster voltage. 


400-Volt Supply 


Carl Andresen built this third power 
supply from his spare-parts box; most of 
necessary components can probably be 
found in the average electrical or radio home 
workshop. A 2” by 4” by 8” sheet-metal 
chassis painted with a dark wrinkle-finish 
enamel was used. Neither the chassis size 
nor the position of the parts is critical. 
The power transformer, which came out 
of an old radio, has a high-voltage winding 
of approximately 500 volts with 250 volts at 
the center tap. It also has two filament 
windings, of which only the 5-volt section 
is used. The 5T4 tube was chosen because 
it happened to be handy; several other full- 
wave rectifiers would work as well. For the 
filter choke the author removed a 500-ohm 
field coil from a small speaker; the coil and 
a dual 16-16 mfd., 450-volt electrolytic con- 
denser make up the filter system. A 50,000- 
ohm, 50-watt bleeder resistance is put across 
the output to improve voltage regulation. 
Different voltages may be tapped off the 
adjustable slide of this resistor. Plugged 
into a 115-volt 60-cycle line, it should de- 
liver about 400 volts of ripple-free D.C. 


a 


The power transformer, fullwave rectifier, dual 
electrolytic, ond bleeder resistor ore mounted on 
top of the 2” by 4” by 8” sheet-metal chassis, 


Wiring is di le of the chassis of 
the 400-volt power supply. The 500-ohm field coil 
used os a filter choke is also mounted un: 


5 
VoUTs:; 


One of the filament sof the power trans 
is left _uncon The switch shown in 
the photos is inserted in the transformer primary. 
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Fitting parts into slots in the cardboard chassis 
makes the set flat and also guards the components. 


red to the vorious de- 
and easy connection. 


One-Tube Radio 
Can Be Mailed 


'UBMINIATURE tubes measuring less 
than %” in diameter will make it possible 

to redesign radio circuits to almost any shape 
and size. This novelty receiver is as flat as 
the tube itself and can therefore be inserted 
in a 6” by 9” envelope and sent through the 
mails as a letter. The two pieces of %” card- 
board that form the chassis are held together 
by the same nuts and bolts that hold the 
phone, battery, antenna and ground term- 
inals in place. Slots are cut in the cardboard 


shielded pentode 
and operates with a plate voltage of 22% 
and a filament voltage of 1%. For the latter, 
a small flashlight cell will give several hours 
of useful life. One of the miniatur or 
30-volt batteries will supply both the plate 
and the screen. 

To keep the receiver flat, the coil is wound 
on a cardboard disk 4” in diameter. Cut 13 
slots at intervals of approximately 1” as 
shown in the sketch below; then interlace 
the form with 92 turns of No. 30 enameled 
wire. At every twelfth tum, make a tap by 
scraping the enamel and letting a drop of 
solder adhere to the spot. 

Although the circuit doesn’t employ re- 
generation, it has sufficient power to pull 
in local stations. By selecting the right an- 
tenna and ground taps and adjusting the 
trimmer in the antenna lead, it should be 
possible to cover the entire broadcast band. 
‘The trimmer specified in the drawing is in- 
tended for use with a short indoor antenna; 
used with a long antenna, a trimmer of 
lower capacity—say 125 to 350 mmf,—should 
be substituted—Atsert Row iey. 


1=FILAMENT. 
POSITIVES G3 

2GRID1 

‘3+FILAMENT. 
NEGATIVE ¢ 


‘SHIELD 
4=cRID2 


LZESNPEP SPOT carpBoarD COIL FoR? 


volts; phone 
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jance should be 2,000 ohms. 


Tube leads may be identified by the position of the 
red spot. The coil is wound on a cardboard circl 


NOISE SUPPRESSOR. Radio and phono- 
graph tone controls generally operate by cut- 
ting out the frequencies where noise is most 
prevalent, While they eliminate some noise, 
they also chop off important parts of the 
music, Unlike most filters, the circuit in- 
vented by H. H. Scott, president of Tech- 
nology Instrument Corporation, of Waltham, 
Mass., discriminates against noise without 
appreciably affecting the desired sound. 
Gritty background “hash,” common on old 
and worn records, is almost completely 
eliminated, and high-fidelity recordings 
come through with a range and quality sur- 
prising even to owners of the best previous 
equipment. The company makes an elab- 
orate model for broadcasting stations; it 
also licenses the manufacture of smaller 
units for home use. One such device, pic- 
tured below, is made by the Fisher Radio 
Corporation, of New York, for installation 
in its radio-phonograph combinations. 


RING TUNER. This 
complete variable 
tuner is intended to 
replace the coil-con- 
denser combination in 
short-wave receivers, 
wave meters, low- 
power transmitters, 
and the like. Used 
with a tube whose ca- 
pacity is 3.5 micromicrofarads, the tuner 
covers the 140-160 me. band. It is made by 
the Clarkstan Corp., of Los Angeles. 


NEEDLE-PRESSURE GAUGE. Another 
Clarkstan product is the needle gauge shown 
above. It enables repairmen and technicians 
to measure accurately the pressure of a pick- 
up needle on a phonograph record. The 
price of the gauge is $3. 


EYE-ANGLE RADIO. Twisting the knurled 
front rim of the rack on which Hallicrafters’ 
SX-42 receiver stands tilts the set up or 
down. By making the dials more readable, 
the accessory increases both comfort and 
tuning accuracy. 
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Homemade Electrical Device Dries Dishes and Glasses Speedily 


Heatep air from a 600-watt resistance 
element is blown over wet dishes in this de- 
vice, which practically eliminates the need 
for a dish towel in the kitchen. In tests, 
dishes and glassware rinsed in water at 115 
deg,, which normally required up to 45 min. 
for air-drying, were completely dried in 
about 7 min, 

The dryer consists of a box of hard com- 
position board with pine framing, propor- 
tioned to take a standard dish rack. A cir- 
cular hole in the rear and a notch in the 
sliding front permit the passage of air. The 
heating element and small fan are wired in 
parallel and controlled by a switch. Alumi- 


‘SHARPEN TO POINT 


File Makes Insulation Scraper 


‘A nanpy insulation scraper for the radio 
and electrical worker's bench may be made 
from a worn triangular file. Grind off all 
teeth from the three sides for a distance of 
about 3”, holding it against the wheel in 
such a way as to leave a slightly concave 
face on each side. The edges produced will 
be quite sharp but may be whetted on a 
small handstone for still greater keenness. If 
in addition the tip is ground to a tapering 
point, the tool will be useful for starting 
woodscrews and for enlarging and burring 
small holes that have been drilled or 
punched in sheet metal—Hensent Sonn. 
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num foil is placed on the interior near the 
resistance unit, and a wire screen acts as 
stop for the every precau- 
tion to guard against shock: use only rubber- 
covered wire, and tape securely or other- 
wise protect ‘all connections. Don't use a 
switch, but control the device by plugging 
in a heavy-duty plug.—G. S. Ganpnen. 


Can Protects Outdoor Switch 


Ganace and outbuilding switches that are 
directly exposed to the weather or are on 
porches or similar locations that rain may 
reach can be protected with old coffee cans. 
Use the kind with a screw-on lid, and paint 
well to prevent rusting. The switch is 
mounted and wired through holes punched 
in the can bottom.—Ivan Grosvenor. 


PORTABLE ELECTRIC SAW. This new prod- 
uct of the American Floor Surfacing Ma- 
chine Co., of Toledo, Ohio, has an 8” blade 
driven by a 14-hp. motor. Its free-running 
speed is 6,500 r.p.m. A screw-thread adjust- 


ANGLE VISE. An 
all-angle vise suit- 
able for die, gauge, 
and fixture drilling, 
also for grinding, 
is supplied by the 
Machinist Tool Com- 
pany, of Chicago. It 
can be used on ma- 
chine tools as well as 

on the bench. Hardened and ground jaws 
are available in both parallel and V-grooved 
types. The vise has a 2X” lateral clearance, 
swivels 360 deg. on its base, and has a 
90-deg. vertical angle adjustment. 


ment regulates depth of cut to a maximum, 
for a straight cut, of 2%”. Although it is de- 
signed for one-hand operation, a second 
handle is provided as a convenience in ver- 
tical sawing. 


SAW FILER. An attachment that will enable 
home craftsmen to sharpen saws quickly and 
accurately is made by the Speed Corp., of 
Portland, Ore, The tool locks into position 
on the saw, as shown in the photo below, 
and automatically guides the file. Two ad- 
justments adapt the device to any type of 
hand saw. 


FOR DRAWING CURVES. Adjustable for 
a wide range of arcs and irregular curves, 
this drafting instrument, which comes in 14’ 
and 2’ sizes, will form arcs from infinite 
radius down to 10” and 1’ respectively. It 
is particularly useful for drawing arcs of 
very large radius where the center of a beam 
compass falls outside the drafting table. 
Albert G. Daniels, of Winnsboro, S.C, 
makes the device. 
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~ Vactum Cleaner 


By Harold P. Strand 


OUR tank-type vacuum cleaner can be 
converted into a versatile power unit 
ith numerous uses in both kitchen and 
workshop. Fitted with an extension shaft 
and arbor, it will take a small grinding wheel 
for sharpening knives or tools, or a buffing 
wheel for polishing household silver and 
metal craftwork. Depending on your equip- 
ment and needs, it will also lend itself to 
many other tasks—driving a flexible-shaft 
carving tool, for example, or operating light- 
duty power tools such as a. jeweler’s lathe 
or jigsaw. 

Conversion doesn’t impair the usefulness 
of the cleaner; the extension shaft may be 
speedily removed when cleaning is to be 
done. One end of the shaft fits into a special 
stud that replaces the original fan-retaining 
nut, and the other end extends through a 
bearing on the suction end of the tank. This 


19 the fons from turning with your left hand, 
‘ond discard the original fan-retaining nut. 


Re ri if the modified r. The Hc the 
WINDING COILS theft isso located es to beep fhe pla in the studs 
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Doubles as a Power Tool 


bearing is held in the aluminum cover cap 
in such a way that it can be removed without 
damage to the cap; but for convenience in 
changing between power and cleaning ap- 
plications, a second end cap can be obtained 
from a vacuum-cleaner repair shop. With 
this spare cap, you'll be able to switch be- 
tween types of duty in a matter of seconds. 

First step in modifying the cleaner is to 
remove the motor and fan unit. In the model 
shown, this involves taking off the two out- 
side covers over the commutator end of the 
motor, and removing three screws in the 
bakelite rim. This frees the motor from the 
tank, and after a screw at the switch is re- 
moved, the whole unit can be withdrawn. 

Take off the housing over the fans and un- 
screw the fan-retaining nut, which should be 
replaced with a threaded, slotted stud as 
shown in the drawing on page 214. This 
stud, made up from cold-rolled hex stock, 
should be turned, threaded, and slotted as 


accurately as possible to minimize vibration. 
The thread on the motor shaft should also be 
matched as precisely as possible; the one 
on the motor shown appeared to be a special 
thread a few thousandths under ”-32, but 
a satisfactory job was done with a %”-32 tap 
by not passing it far enough into the stud 
to cut a full-depth thread. Cut a clearance 
hole in the fan housing and replace it. 

For the new shaft, cut a length of 5/16” 
drill rod to project about 1%” beyond the 
end cap, a length of about 14” on the cleaner 
shown. Tum down and drive a pin in one 
end as specified in the drawing, and thread 
the other end 5/16”-24 for possible use in 
driving an attachment. Before replacing the 
motor unit in the tank, check the fit of the 
shaft and the slotted stud; they should in- 
terlock lightly but with no backlash, 

The outer bearing on the end cover is 
made of two pieces of brass bent as shown 
to fit snugly in the opening. They are placed 


Replace the nut with this special slotted, threaded 
stud that both holds the fans ond drives the shaft, 


A hole must be punched in the perforated guard in 
fonder to permit the new shefi fo ft in ihe stud 


tin-can dust shield in place, the threaded 
shoulder arbor is attached to the extension shaft. 


A simple movable-core reactor affords one easy way 
to regulate the shaft speed for ony particular job. 
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in the form of a cross and soldered securely 
together, and drilled at the center to take a 
bronze bushing, which is soldered in place 
and reamed 5/16”. A brass or copper ring 
is soldered at the ends of the crossed pieces 
to fit them tightly against the cover and 
keep them from sliding through. Four brass 
clips, held on the inside with 6-32 screws, 
hold the assembly in place. 

If the cover fits the tank loosely, as it 
probably will without the dirt-bag gasket 
to bear against, a special gasket can be cut 
from an old inner tube or a band of adhesive 
tape put over the edge of the cover. Oil the 
bearing and test the shaft for free turning. 
Tapping the cover may aid alignment. 

An arbor, turned as specified in the draw- 
ing, will provide a shoulder against which 
grinding or buffing wheels can be held. Cut 
out the bottom of a tin can and screw it 
against the end to protect the motor from 
the grit of grinding and buffing. Leave a 
small slot to admit cooling air to the motor. 

The cleaner shown is rated on its name- 
plate at 350 watts, and this and newer 
models are entirely suitable for conversion. 


However, one early model, rated at about 
150 watts, would probably not deliver much 
useful power. Vacuum-cleaner motors, al- 
most always a series-wound or universal type, 
normally turn at high speeds. Running with 
no load other than the fans, the motor will 
turn at speeds up to 10,000 r. p. m., which is 
too high for most power applications. (Never 
run the motor without the fans or other limit- 
ing load.) The practical solution is to run 
the motor at less than full line voltage by 
putting either a resistor or (on A. C.) areac- 
tor in series with it. 

Shown below are details of a simple re- 
actor that, with the iron core fully inserted, 
will cut the speed approximately in half, A 
theostat capable of handling the motor cur- 
rent will also serve well, and is particularly 
suited where speed regulation is desired over 
a wide range, as for instance coil-winding at 
one extreme and buffing at the other. Less 
flexible in controlling speed but very simple 
is the expedient of wiring a lamp socket in 
series with the motor; lamps of 75-, 100-, or 
150-watt rating can then be screwed into 
the socket to produce varying motor speeds, 


SUCTION-END COVER 
Cnsive) 


Before making the stud, becring, or shaft, check your own cleaner to st 
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if these dimensions will apply. 


THREE-DAY BOAT. Needing a tender to 
reach his 18’ auxiliary moored off Staten Is- 
bm 


land, Frank R. Herbert, of Eltingville, N. 


set to work on an 8’ pram-type boat. In just * 


three days, he had completed the job, at- 
tached a 2-hp. outboard, and put the boat 
in service. The tender has a 4’ beam, with 


Back-Yard 
Boat 
Builders 


frames, stem, and transom of oak, Water- 
proof ‘gum ‘plywood, screw-fastened and 
calked with glue, forms the sides and bot- 
tom, Corner pieces of mahogany were put 
in for stiffening, and a white cotton rope 
was added along the rail to serve as a 
bumper to protect the auxiliary. 


SIDE-WHEELER, An old 
X-hp. gasoline engine 
taken from a discarded 
washing machine pow- 
ers the 20” paddles on 
the sides of this odd- 
looking boat. The ves- 
sel, a 12-footer, was 
built by Raymond E. 
oan, of South Port- 
land, Me., for hauling 
in his lobster _ pots. 
Goan, a 25-year-old vet- 
eran of the Navy, finds 
it does its job well in 
spite of its antique ap- 
pearance. He calls the 
craft the smallest side- 
wheeler in use. 
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Steam-Bending as 


HEN a broken frame in a round-bottom 
boat must be replaced or reinforced, 
or a section of the planking has to be 
taken out and new pieces put in, one of the 
main differences between boat building and 
house building becomes immediately appar- 
ent. Houses are built in straight lines and 
angles, Boats are all curves. You'll even run 
up against double-twisters, known to the 
uninitiated as compound curves, 
Often, in the case of planking, it is pos- 
sible to bend the piece by hand and clamp 


planking o full 
to patch a stove-in hull section. It required 
stoam-bending, not hard if you know how. 


pressure. But this won't do if the planking 
is thick and short, especially if it is in the 
bow section. Then you need steam, 

No special difficulty need be experienced 
once you understand the job to be done 
and have the equipment, which may be a 
simple steam box, such as a discarded boiler, 
and some means of boiling water in it or 
admitting steam. Professional builders seem 
to prefer softening wood to be curved by 
saturation in steam alone, but some go in 
for a combination steam and hot-water soak- 


2. Sheathing is removed from over the damaged plank- 

ing in the bow, and the old planting is corefully 
sowed out to firm wood. Use core in the sawing, for 
the old pieces will serve os patterns for the new. 


Two empty 50-gal. oil drums serve os the 
© soaes bee, ons piace ol ow plonting i pt 
in them, and they are pulled togethe 
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Here steam is piped in by hose from a near-by 
boiler. The joint between drums is covered with an 
old torpoulin, An hour's steaming may do. 


6 


the Bxperts DO Te wn sume 


ing. Hot water by itself will do in a pinch. 

Bending may proceed in either of two 
ways after the wood has been softened. One 
is to nail it while pliable right on the boat— 
but this is a rush job, for the wood soon cools 


and stiffens. A more leisurely way is to bend 
with clamps, blocks, and wedges while the 
wood is hot, and then to fasten the piece 
in place when it has cooled. This is espe- 
cially good with thick planking, but frames 
may fit better if bent directly into the aver- 
age small boat. 


3 Clomped to the new wood, an old section of re- 
moved planking forms a template for an accurate 

e to be replaced, 

cond sow to the line so the patch will be a good fit. 


outline. Mark the shape of each pi 


The planking of the boat shown was a 
full 1%” thick, and the position in the bow 
of the repair called for considerable twist. 
In spite of this, the job was accomplished 
with a simple improvised rig. Steam from a 
near-by pile driver was conducted through 
rubber hose to a steam box consisting of 
two drums, each having one end open and 
covered at the joint with a tarpaulin. 

Two other means of improvising steam 
boxes are shown in drawings. If more con- 
venient, the drainpipe may be tilted and 


* 


ure is found for the old planking, 
id out on a sawhorse, its conter of 


ond is blocked up with wedges to 


give correct curve to the new 


7 bending. The steamed wood 
Ir put om the Blocks ond wedges of the improvised 
press and clamped down quickly under crosspieces. 


C-clamps ploy an important part in bending. 
Have plenty in reach ond, once they're set, 
don't release until the wood is cold. 
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the water heated in its lower end, or the 
galvanized tank may be set level and get its 
steam from outside. Even professional build- 
ers sometimes resort to the drainpipe when 
they have no regular steam box at hand. 
If a metal cap is brazed on the plugged end, 
that end of the drainpipe can be put directly 
into the fire, possibly into the home furnace. 
Either it or the tank can be played on with 
a primus stove or blowtorch. 

Attach a heavy cord to the end of the 
wood pieces as they are put in the drainpipe 
or tank so they can be pulled out easily after 
steaming. Add more water when the level 
gets low. Round drainpipe can be. used in- 
stead of rectangular for pieces in frames. 
Short, wide planks can be boiled in a 
washtub or ash can, or they can be sus- 


pended on hooked wires above water level 
and steamed under sacks or an old blanket. 

A large teakettle, refilled once or twice 
during the process, may be sufficient to in- 
troduce steam from an outside source. You 
may find a larger container useful if it has 
a tight lid and an opening in which the hose 
can be attached. When an outside source is 
employed, support the steam box at a higher 
level so steam will rise to it. 

But there is more to steam-bending than 
the setup. Some amateurs are consistently 
successful, while others have their share of 
failures. It depends a good deal on the lum- 
ber and how long it is steamed. And for this, 
no definite time schedule can be offered. The 
time will vary with the kind of wood, its 
thickness, the amount of steam generated, 


found for the old planking as 
. Here it's held beside 

of the two can be 

twist obtoined. 


It is better to gi 
10 frist thon the sl 
‘out some os 
help hold the wood in its permanent sho} 


12 Here is another view showing the ection of 
clamps and wedge. Such on arrangement is 
useful when twist must be added fo the curve. 


13 This is the second piece of new planking required 
for the patch. It is steamed separately and put 
under clamps. Not os much bend is needed. 
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the nature of the steam (wet steam is more 
efficient than dry), and the bend required. 

With experience, you will probably be 
able to hit the time just about right. If you 
feel that a piece hasn’t been steamed long 
enough, don’t hesitate to put it back into 
the steam bath. It is possible to steam wood 
too long, but most failures come from the 
opposite cause. In general, an hour of steady 
steaming can do no harm. 

When steaming has been completed, lose 
no time in getting the piece bent to the 
curve you want. Give it a little more twist or 
bend than actually required since it will 
straighten some when cold and wood that 
hasn't been bent enough may always be a 
strain on the hull structure. 

The wood should be cut to shape before 


ike this will be found an invaluable 
‘When more twist must 
be given the pl ‘con be driven in further, 
often without even loosening the clomps. 


14 Bending completed, the new pieces ore fitted 
in place in the hull section, fastened down, 
ond calked at the seams for tight joints. 


steaming. Use the old piece being replaced 
as a pattern if possible. Study the curves 
both before and during the clamping, and 
help get them right with blocks and wedges. 
The latter allow something of an adjust= 
ment, since they can be driven in further 
while the piece is still under clamps. Use 
plenty of clamps—C-clamps will do—and 
have extra ones near at hand. Once they 
have been tightened, don’t release them 
until the wood is again cold and dry. 
There's another very necessary addition 
to your equipment. You'll need the thickest 
pair of leather gloves you can find—hot wood 
can be awkward to handle, And call in a 
friend as a helper. Although it can be done 
by one man, steam-bending is really a two- 
man job. END 


HOME RIGS FOR WOOD STEAMING 


Rectangular droinpipe is often used by 
rofessional boat builders for steaming 
gular rigs ore not at hand. If a 

‘on one end, water can be 


10 oauvanizen 
Sorenaree Tame 


Another convenient steaming rig for wood 
is on old water tank with one end portly 
cot oot Tha bales oat placed on two 
props, i ‘ond the steam led in 
Ey bose from on externel source. 
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Humidity Controls Comfort 


HOW much water vapor there is in the 

air—or how little—is important to health 
and comfort. Everyone knows the sticky 
misery of hot, damp summer days and the 
equally annoying dryness of nose and throat 
in overheated rooms in winter. This relative 
humidity, the amount of water vapor con- 
tained in the air as compared with the 
amount that it can hold, is most agreeable 
at about 45 percent of saturation. The ac- 
companying experiments will tell you more 
of its measurement and its effects. 


DETERMINING RELATIVE HUMIDITY. The 
rate of evaporation of water, and hence its 
cooling effect, will depend upon how satu- 
rated with moisture the surrounding air is. 


Thus relative humidity can be measured by 
comparing the readings of dry- and wet-bulb 
thermometers. Mount two ordinary ther- 
mometers next to each other. Leave the bulb 
of one dry, but wrap that of the other 
tightly with absorbent cloth having a loose 
end dipping into a small bottle of water. 
When the cloth has become thoroughly wet, 
fan the air about the thermometers rapidly 
for a few minutes and note the two readings. 
The relative humidity can be found by refer- 
ring to the table below. 


Difference between dry and wet bulbs (deg. F.) 


é ae 
WHAT EVAPORATION DOES. You feel |x F) [12 | 1s | 10 
cool on a hot day if the air is dry and per- 
spiration can evaporate. Here’s why. Wrap 


6s || ss | 70| s6| 4¢| a1 | 20 


the bulb of a thermometer with wet cotton, [5 lao | 72 | eo | aa | a0 | a0 
suspend the thermometer in a jar, and cover 
the top. Slowly, as water evaporates, the | 75 |! a7 | 74 | 62 | 51 | 40| 31 
mercury will drop, stopping when the air 
in the bottle becomes saturated. Then, when so || 87 | 75 | 64 | 54] 44] 35 


no more water can evaporate, the tempera- 
ture will rise again to that of the room. 
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COLOR HUMIDITY INDICATOR. Remem- 
ber the old-fashioned cloth flowers and doll 
dresses that changed from pink to blue and 
back again? Humidity did it. They had been 
soaked in cobalt chloride, the crystals of 
which lose water and tum blue in dry a 
and absorb water and tum pink in. moi 


DAMPNESS AFFECTS HAIR. Relative hu- 
midity can be measured by a hair used as 
the operating element of a simple hygrom- 
eter, because hair stretches in humid weather 
and shrinks when the air is dry. Select a 
hair at least 6” long and wash it carefully 
in alcohol or ether to remove all grease. Then 
with a spot of scaling 
Wax attach one end 
near the top of a 
sheet of cardboard 
and the other to a 
pointer near the low- 
er end. The pointer, 
which may be cut 
from tin-can stock or 
other light metal, is 
pivoted on a small 
nail to magnify the 
change in length of 
the hair. For fairly 
accurate readings, 
the improvised in 
strument can be 
calibrated by com- 
parison with the 
wet- and dry-bulb 
thermometer table 
given on the facing 
page. 


air, To demonstrate, prepare cloth strips by 
soaking in a moderately strong solution and 
Jet them dry. Hang one in a tumbler contain- 
ing a little water and the other in one that 
has been warmed dry. The former will be- 
come bright pink and the other deep blue, 
Switch them, and their colors reverse. 


WHAT THE DEW POINT SHOWS. Con- 
densation helps in calculating relative hu- 


midity. Half fill a tumbler with water and 
stir with a thermometer while adding ice. 
jote the temperature at which the glass be- 
gins to “sweat”; then add no more ice and 
take a reading when the moisture disappears. 
The average of the two is the dew point. 
Moisture capacity (fram the table above) 
at room temperature divided by that at the 
dew point gives relative humidity. 
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Buoy Tags Gear Lost Overboard 


Fisiinc and boating gear is occasionally 
lost overboard, and when you're out too far 
to take bearings from the shore, it is almost 
impossible to relocate the spot. This marker, 
made of an empty milk can, a sinker, and a 
length of line great enough to reach bottom 
at any likely depth, provides a quick, sure 
way to locate the place where the loss oc- 
curred, With the hole or holes soldered 
closed, the can will float at the end of the 
anchored string until you can return to grap- 
ple for the lost article —W. BacuncaL.. 


Wire Screen Sweeps Chimney 


Wuew chimney-clean- 
SAP ve ing time rolls around, a 
ser sweep like the one shown 
here will scrape away 
soot in a hurry. Being 
flexible, it will adjust to 
minor obstructions and 
offsets. Two pieces of 
coarse screen are laid to- 
gether with two strips of 
finer mesh crossed at right 
angles between them. 
Thread a piece of wire 
through to hold the sand- 
wich tight, tie a length 
of sash cord to the top, 
and add a weight to the 
bottom to pull the sweep 
down.—J. F, Ausrap. 
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Scooter Rolls Outboard Motor 


Scrap boards, a 
couple of 5” wheels, 
and some screws and 
washers were used in 
the construction of 
the motor carrier 
shown in the picture 
at the right. Two flat 
pieces: screwed  to- 
gether at the top and 
braced about midway 
by a small triangular 
piece form a sturdy 
stand. Fasten an axle 
and toy-wagon wheels 
to the foot of one of 
the boards. It will 
stand by 
left upright. The motor 
is clamped to the top of the carrier, and the 
rig is steered and pushed by means of the 
motor handle.—C. De Wrrr Rocens, Jn. 


Lawn Block Is Cast in Concrete 


Sronecuttinc is a job few householders 
want to tackle, yet many would like per- 
manent lawn markers bearing their name 
or house number. The marker shown is 
cast concrete. Inscriptions may be either 
raised or sunken. A linoleum cutout is used 
for molding the former, and linoleum letters 
are nailed to a composition-board backing 
for producing the latter. A decorative de- 
sign may be added. 

Make a wooden box for the form. Set in 
half the bottom at an angle, beveling the 
edges for close, leakproof joints. Line the 
section above ground with cardboard to 
keep grain from “printing.”"—C, L. MEEHAN. 


Greenhouse Framework Is Built 
of Surplus B-29 Wing Spars 


Auvinen wing spars, war surplus from 
Superfortresses, serve as the framework for 
this greenhouse built on a cement-block 
foundation. The glass is fixed to the alumi- 
num frame with spaced clips embedded in 
gun-calking compound, also a war surplus. 

‘A U-kw. heater (under the bench), elec- 
tric cables heating the propagation ‘beds, 
and two ventilating fans are controlled by 
thermostats.—Fraxk P. CLements. 


Beveled Runners on Drag Cut Parallel Trenches for Seeding 


Maxine parallel trenches of uniform depth 
for seed, difficult at best with a hoe or pointed 
stick, is a quick job with this trenching drag. 
Constructed with runners like a sled, it is 
adjustable to different depths and, weighted 
with rocks, smooths the soil between the 
rows. i 

Bevel the runners to a sharp edge on the 
bottom—they cut the trenches—and mount 


them on the inner drag with four bolts put 
through the 30-deg. slots. Moving the run- 
ners all the way forward makes the deepest 
trenches, all the way back the shallowest. 


equired, simply move the drag 
over, lapping one set of trenches, and use 
only the outer ones for seeding. 


Except for o metal ratchet and 
bolts, scrap lengths of lumber 

Il you need for this trench 
jer. The nuts are not pulled 
ight on the bolts. 


‘ADJUSTABLE 


METAL TONGUE 
BRACE 


ora 
SMOOTHES SOIL 
BETWEEN TRENCHES: 


RUNNERS 
MAKE 
‘SEED TRENCHES 
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GASOLINE BURNER KILLS WEEDS. This 
ground clearer has an adjustable burner 
head to sear out grass and weeds along a 
fence and in other spots inaccessible to a 
sickle or mower. The flame nozzles, mount- 


| FOR EASIER 
| FARMING 


ROTARY-PLOW CULTIVATOR. Plowing, 
disking, and harrowing are done in one op- 
eration by the 1947 model Tillex “31,” made 
by the Bray Corporation, of Pasadena, Calif. 
The frame and motor and plow housings are 
of all-aluminum construction, reducing to- 
tal weight to 325 Ib. This lightness makes 
the cultivator suitable for gardens, but the 
machine is strong and durable enough for 
use on large farms as well. 


i Pir 
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ed on a steel-tubing boom, can be raised, 
lowered, or twisted to a 45-deg. angle. A 
three-hour supply of gasoline or kerosene is 
held in the tank. The Killall bumer is made 
by General Corporation, of Dallas, Texas. 


it * 


TUMBLER TREATS SEEDS. A discarded can 
forms the tumbling chamber of a homemade 
seed treater built by Meade Pottenger, of 
Hamilton County, Ohio, Mounted on an 
axle with an auto wheel and tire for easy 
hand operation, the device mixes seeds and 
hormone, antirot, or other treating dusts 
thoroughly even in big quantities. 


Kodak Still Projection Equipment ~ 

Set up your trim, efficient Kodaslide Projector; load 
as many as 46 slides in the Kodaslide Changer 
and you're off to a brilliant showing. 

For the slick professional touch, use two Kodaslide 
Projectors, with the Kodak Dissolve Control Outfit 
++. one slide fades out as the next fades in, Consult 

Kodak dealer about this equipment . . . 
Eastman Kopax Company, Rocuester 4, N, Y. 


FOR 
SUPERB 
COLOR 
SHOWS. 


Kodaslide Projector, Model 2A, 
with S-inch /3.5 lons 
Shows your Kodachrome transparencies 
brilliantly. Lenses and entire optical system 
Lumenized—ultrahard coated. Resul 
proximately 50% more illumination delivered 
to your screen . . . Accessory 7H-inch #/4 
lens also available, 


Combination Case 


Provides space for Kodaslide Projector; 
Model 2A, spare lamps, the lens, a Kodaslide 
Changer, and two Kodaslide Sequence Files. 
Removable cover contains matte screen for 
trial projections. 


Kodaslide Dissolve Control Outfit 
One image appears on screen as other fades 


out. No awkward pauses, no “break.” Out+ 
fit consists of case, electrical control unit, 


two projector platforms, storage space for 
Jens 


arrels and slide files. (Projectors not 
supplied with unit.) 


7) 


‘Kodaslide Changer (shown 
here on Model 2A Projector) 
Hand-operated plunger (30” 
cable) automaticaly changes 
up to 46 Kodaslides. Fits 
Kodaslide Projectors, 
Models 1, 2, 2A. 
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the right tiles for 
the tlome Workshop 


Move. makine . . . woodworking . 
metal work . .. whatever your hobby, 
bound to give you more satisfaction when 
the tools you use are tops in quality and 
right for the job. In files, that means 
Nicholson or Black Diamond. 

Use small size, single cut standard files 
and X.F, Swiss Pattern Files on delicate 
metal parts. Rasps and double cuts for 
woodworking. Milled Tooth and Super 
Shear Files for soft metals and plastics. 
Mill Files for sharpening and smooth 
finishing. 

Shapes and sizes for most any job are 
obtainable through the better hardware 
stores and industrial supply houses. 


FREE BOOK — "FILE FILOSOPHY" 


MOLs NICHOLSON FILE CO. 
SOS SS0, 0 hewn 81, Provence 1, RL > 
US.AL (In Canada, Port Hope, Ont.) 


“NICHOLSON. 
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Hand Flash Unit Fits Palm 


Cospacr and convenient, the Hand Flash 
Synchronizer, manufactured by the Peak 
Photo Products Company, features a ba 


tery case that fits into the palm of the hand 
and a centrally located push-button release 
for ease of operation, 


Strong Plastic Glues Metal 


A xew plastic adhe- 
sive, used in cement- 
ing pieces of metal 
together, was found in 
recent fatigue tests to 
be stronger than the 
metal on which it was 
tried. In the machine 
shown above, alternat- 
ing bending stresses, 
repeated millions of 
times, were applied to specimens of 1/16- 
inch duraluminum cemented together with 
the plastic. In all but one of 15 tests, con- 
ducted by the Sonntag Scientific Corp., the 
adhesive held while the metal fractured. 
Small photo shows a specimen of the dural- 
uminum before (top) and after (bottom) 
undergoing the test. 


Sas 


Clean out rust with 
DU PONT Cooling System CLEANSER 


Before your engine is ruined by overheating, clean out 
rust and scum in the radiator, Just pour in a can of 
DU PONT COOLING SYSTEM CLEANSER, run the 
engine 30 minutes or more, then drain. No reverse flush- 
ing is necessary. It dissolves rust—cleans thoroughly, 
quickly, and safely. 


Then keep out rust with 
DU PONT Acid and Rust INHIBITOR 


After cleaning out the radiator, you can keep it free from 
rust all season by pouring in a can of DU PONT ACID 
AND RUST INHIBITOR. This neutralizes the acid and 
prevents damaging rust from forming. 


Avoid radiator leaks with 
DU PONT Cooling System SEALER 


You can stop leaks quickly and securely —and make the 
cooling system LEAK-PROOF—by pouring in DU PONT 
COOLING SYSTEM SEALER. It will not clog the 
radiator or harm hose or metal parts. 


BETTER THINGS FOR BETTER LIVING 
++: THROUGH CHEMISTRY REG.U.s. paT.OFF. 
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EVINRUDE "'ZEPHYR” 
A smooth-as-silk four in 
“every man’s” size—bring- 
ing light motor. perform 
ance to a new level of 
smooth and spirited action. 
A favorite for powering 
fast dinghies and for aux- 
iliary power on sail boats 
up to 25 feet. Develops 
54 O.B.C. certified brake 
HP. at 4,000 RPM. Write 
€ for the Evinrude catalog. 
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—just right in size, power, 
performance Evinrude’s 
complete line of 3 thrilling 
four-cylinder models! 


If you want a motor developing 5 horsepower 
or more — why not enjoy the extra smooth- 
ness — the extra thrill of performance — that 
are yours with an Evinrude "four? 


There's nothing like them — for any boat, or 
any kind of service! No other type of outboard 
motor to match their velvety surge of power, 
their responsiveness and flashing get away! 


See your Evinrude dealer — look for his name 
under “Outboard Motors” in your classified 
telephone directory. Catalog of the complete 
Evinrude line of 7 models sent on request. Write 
for it today—address, EVINRUDE MOTORS, 
5562 North 27th Street, Milwaukee 9, Wis. 


FHABIYDF 


FIRST IN OUTBOARDS * 38TH YEAR 


InCanada: Evinrude Motors, Peterboro, Ontario, 


RCA Communications’ nev world-wide automatic tape relay rac 


system speeds Radiograms, 


New wings for words around the world! 


Radiograms “Via RCA” to and from 
overseas points now are processed 

atic machines which speed 
nessages through such gate- 
‘way cities as New York, London, San 
Francisco and Manila, withoutdelay. 


This advanced tech 
ternational radiotelegeaphy is the 
result of wartime research and 
development. It gives to private 
messages the same speed, accuracy 
and dependability which were at 
tained through its use by the U 
Army Communications Service 
during the war. 


RCA Laboratories—one of the 


world’s foremost centers of radio 
and electronic research—is contin- 
ually pioneering and advancing radio 
communications in service to the 
Nation and the public. 


When you buy an RCA Victor 
radio or television receiver, Victrola 
radio-phonograph, or phonograph 
record, you are getting, thanks to 
RCA research and engineering, one 
of the finest products of its kind 
science has achieved. 

“Victrola” T. M Reg. U.S. Pot. OF 


Radio Corporation of America, RCA Build- 
ina, Radio City, New York 20. Listen to 


matic sending and receiv 
a foreign gateway city. Mess 


through these mi 
for delivery or immedi 
mission to any part of the world. 


RADIO CORPORATION of AMERICA 
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PHOTOGRAPHIC AND 
OPTICAL GOODS CATALOG 


America’s finest photographic equipment 
and optical goods are on parade in this 
catalog. 124 big pages (12 in full color) — 
to serve as your guide in selecting equip- 
ment by Eastman Kodak, Ansco, Bell and 
Howell, Revere, Graflex, Weston and others. 
Features, also, optical goods by leading 
makers of precision equipment—Bausch 
and Lomb, Wollensak, Taylor, ete. 

Even more — this is a reference book 
that snap-shooters and amateurs, alike, will 
find of value. Contains 15 editorial pages 
covering "Facts About Coated Lenses”, 
“How To Choose Your Camera,” “Flash 
Synchronization,” "Color Photography,” 
"TipsOnDeveloping and Printing,’ “Tricks 
in Enlarging”’—plus dark room hints, ex- 
posure charts, film speed tables, etc. 


Shop At Your Ease 
Use Time Payment Plan 


You can shop from your arm chair, with 
this authoritative guide. And all equip- 
ment featured in the 75th Anniversary 
Catalog is available on Wards Monthly 
Payment Plan, Mail Coupon below — NOW! 


MONTGOMERY WARD 


Chicago * Albany - Baltimore » Denver « Ft. Worth 
Kansas City » Oakland - Portland, Ore. + St. Paul 
i S647 


| MONTGOMERY waKD 
Pleose send me Warde 75th Anniversary Phot. 

| Grephie and Optical Goods Catalog. Gleedy abou! 

| fone. 

| 


Nam 


Address 


\ Postottice 


Lees 
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Magnesium Scooter Is Compact 


SMALL enough to fit into the average-size 


| automobile trunk yet durable enough to 


carry full-size adults, this chunky scooter 
weighs only 75 pounds. Made by McCul- 
loch Motors Corp., of Los Angeles, it is 
constructed almost entirely of an aircraft- 
type magnesium alloy, and is powered by a 
four-horsepower engine. The scooter is 
equipped with easy-riding balloon tires and 
a foam-rubber seat. 


Clip-board Sheds Own Light 


Warninc in poorly lighted areas becomes 
an easy task with the illuminated clip board 
manufactured by Lennan Lights, Inc., of 
Burbank, Calif. Two standard flashlight 
batteries operate a light bulb set in a re- 
flector that is built into a sturdy metal 
spring clip. The board is available in two 
sizes: 7 by 12 inches and 9 by 14 inches. 


Piston rings are replacement 
parts... they're made to “take” 
the wear . . . to protect your engine 
...to be replaced again and again. 
And the sooner you replace womn- 
out zings, the longer your engine 
will last... . the better and more 
economical it will run. 

When smoke, excessive oil-con- 
sumption and half-hearted engine 
performance first warn that you 
need new piston rings, play safe— 
install Hastings rings, at once. 


They stop oil-pumping and check 
cylinder wear . . . they restore 
engine performance and prolong 
engine life. 

Remember that name—Hastings 
Piston Rings—the best money you 
can spend on your car. 


HASTINGS MANUFACTURING COMPANY, HASTINGS, MICHL. 
Hastings Ltd, Toronto 


(5 HASTING 


TOUGH on Oi-pumpiag 
GENTLE 0” Cri tle 
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“We Get Good Results 


with 


Jitterbug” 


“Dear Fred: 

“Enclosed is a picture 
of a nice mess that were 
caught on a frog Jitter- 
bug, and a black Jitter- 
bug. They were taken ec J : 
from Orange Lake, near Newburgh, N. Y., , Frog Jitterbug 
at night. The four largest weighed 6 Ibs. of Shores Hl 5 Oey 
apiece, and they totaled 46 Ibs. We get good 36 or We o:. same price. 
results from all patterns of Jitterbugs, espe- 
cially at night.” — Capt. P. C. Harold, S/Sgt. 

F. M. Stockwell, Newburgh, N. Y. 


Bass Strike It Viciously! 


Fishermen get a kick out of using the Jitterbug. Its gurgling, paddling 
action is as fascinating to them as it is to fish. Bass strike it viciously. 
And the thrill-packed action is right on the surface where you can see 
and hear it. 


Write for Free Catalog 
Beautifully illustrated in colors, Contains many 
photographs and letters from fishermen telling 
‘where and how record catches were made with 
“Jitterbugs, my famous surface bait, Hawaiian 
be glers and Hula Dancers. Also available, 
mm, colored movies for showing to s 


Rotates clubs. 
, i FRED ARBOGAST & CO. oy 
. Ohio 


with their 
itt 


232 rorutar science 


SPEAKING OF RECORDS::x. 


WORLD'S BACKSTROKE RECORD FOR MEN— 


ADOLPH (SONNY) [PILE 


<.BERTS MOST FREE-STVLERS 
SWIMMING ON HIS BACK! 


Flow Youre 
CATCHING ON! 


= SWIMS, THT 
HE SEEMS 70 BE ONIN HALF) 
TRYING...THIS EASE, HOWEVER) 
CONCEALS A FLMAING Com 
PETITIVE SPIRT--HE LOST 
ONIN ONE RACE DURING 
HIS CAREER! 


YOULL ALWAYS \ f i reet 
FIND SONNY INTHE |e LIKE ECTED 
“PINK AS HE | Aississiret CiSUAL 
‘STEAMBOAT /WINDAALLSIVLE, 
ae WHICH HELPED 
BT, REE win 
7SQ TLRS WI 
NEARS OF 
Z NATIONAL 
Jo) COMPENTIONE 


use 


Gillette 


Blue Blades 


YES SIR, SONNY KIEFER ALWAYS USES 
GILLETTE BLUE BLADES 
WITH “THE SHARPEST EDGES EVER HONED.| 
“THATS BECAUSE THEY GIVE HIM 


with the s#arPesTedges SHE SLICKEST, AOS REFRESHING. 
poche eal ' ie ‘SHAVES MONEY CAN BUY. 
6 ALSO-- HE KNOWS THAT 
@ You look sharp for you enjoy the DOUBLE EDGES MEAN 


gwellest shaves ever. You fee! sharp DOUBLE ECONOMY! 
because they're refreshing and give, 
it ye NERY FRIDAY NIGHT 
you. lift. You are sharp for you Bet GVER ABE NETWORK. GILLETTE'S CANALCADE OF SPORTS 
eee eet cne Blue Blades, ALSO AIRS THE ALL-STAR BASEBALL GAME, JULY S, AND 
Dae RE ee ee OTHER CLASSICS NEAR ‘ROUND. 
Mass. 
te or Omen 


Gillette Safety Razor Company, Boston 6, 
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BRIGHT 
OIA 


BATTERIES 


Give MoRE [°N 

BRIGHT Licht (}} 
LONGER 

FOR YOUR 10¢ 


star i 
mgt Sam gaTreRV 
SUNN 


HERE IS PROOF! BASED ON TESTS CONDUCTED 
UNDER GOVERNMENT STANDARDS 


THREE LEADING - = 
BRANDS TESTED sarreny 8 


VERY 
BRIGHT 
LIGHT 


specified by the U.S. Gov't Bureau of Standards. 
er-+ and there are more 
BRIGHT STAR FLASHLIGHTS 


sold than any other make. 
\”” too, have been 
best since 1909! 


B BATTERY 
CLIFTON, NJ 
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Plastic Tray Is Easy to Carry 


Tus lucite serving tray saves steps for 
the hostess and minimizes the possibility of 
upsetting or breaking glasses. Made by the 
Miracle Patent Co., of Hollywood, Calif, 
the Sway Tray has a 10- or 12-inch-diame 
surface. A knob, joined to the handle by a 
flexible cord, makes it possible to carry the 
tray easily with one hand. 


Chemical Sticks Help Remove 
Stains from Fabrics 


Srupporn stains caused by tea, coffee, 
ink and other substanc 
from clothing by using two waxlike, chemi- 
cal stic! The soiled fabric is laid over a 
clean undercloth and sponged, and an acidic 
stick is daubed into it until the undercloth 
shows no more stain. After the stained area 
has been sponged again, a reducing s 
rubbed on to remove the spot completely. 
The stain remover was develo 


Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions, 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction, 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1,OHIO 


Dep endable 


CHA MA DIMA 


AMERICA'S FAVORITE SPARK PLUG 


"i 


When one make of spark plug consistently 
stands out above all others in open competition, 
you may be certain that it will consistently out- 
perform all ‘others in your car. Champion's 
unequalled record in record-breaking events 
is constantly being augmented by such excep- 
tional examples as their use in “Miss Great 


i 


d 


Lakes," owned by Al Fallon of Detroit, which 
was driven by Dan Foster at record-breaking 
speeds to win all three heats in the President's 
Cup Race. Champion is America's Favorite 
Spark Plug, on land, water or in the air, because 
it is always dependable for every engine. 

Champion Spark Plug Company, Toledo 1, Ohio. 


FOLLOW THE EXPERTS_pemand DEPENDABLE CHAMPIONS FOR YOUR CAR 


Listen fo the CHAMPION ROLL CALL, Horry Wismer's fost sportscost every Fridey night, 9:55 EDST over the ABC network 
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BECAUSE | DO SO 
MANY JOBS BETTER” 


There's no other pair of pliers in the world like 
the Parallel-Action BERNARD. And here's why 
they're so handy for you. 


‘I 


SE | 


tke @ 
at. Won't 


Powerfulcutters onthe outside of 
thehead,easy ond convenient to 
ie. Theylevt on B-penny nail! 


Hundreds of thousands of BERNARD’s went to war 
in Yank machine gun kits, but, once again, they're 
ailable to you at your local hardware store. 


Look for the name “BERNARD” 
BERNARD Parallel-Action PLIERS are 
one item in a line of fine hand tools— 
hedge clippers, pruners, paper and leather 
punches, etc.—known for quality for 75 
years. Free catalog on request. 


QuaLiry TOOLS SINCE 1870 


WM. SCHOLLHORN CO. 
7006 Chapel Street, New Haven 9, Conn. 
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HANDY SOLDERING IRON 
FOR HOME & HOBBY SHOP 


which hes 
found in G-E indi 


wick way this G-E Hondy 
iron gets down to work with a steady, effi 
cient supply of heat 


Idering irons 
Or write 40 
int, General 
ly 5, N.Y, 

monvol on soldering 
techniques with every purchase of @ G-E Hondy 
iron. *eg. US. Pot. OF. 


FOR THIS PLAN 
(and four others!) 


(STANLEY) 
PLAN SET N*/4 


‘SF Ive EASY WAYS to im- 


Drawings fully detailed, step 
by step. Send for Set No. 19 
and free list of Plan Sets, 
STANLEY TOOLS, 267 
Elm St., New Britain, Conn. 


PLIERS FOR 
EVERY NEED 


| Ask Your Dealer 


UTICA DROP FORGE & TOOL CORP. 
UTICA 4, NEW YORK 


IMMEDIATE DELIVERY ! 


Complete 


F.0.B.ROYERSFORD, PA. 


QUWLHY 8” BENCH SAW 


CUTS THROUGH 2%6” 


UNCONDITIONALLY GUARANTEED ONE YEAR 


AMERICAN MACHINE & TOOL CO. Inc. 


DEPT. 200 ROYERSFORD, PA 


"AGE ILLUSTRATED HOBBY CATALOG. 
RICA'S HOBBY CI 


‘CARBIDE TIPPED 
LATHE CENTERS 


FOR YOUR WORKSHOP 
NO. 2 MORSE TAPER CENTER 


POSTPAID IN U.S.A. » CHECK or M.0. 


DRAF CORP., COCHRANTON, PA. 


NEW YORK 11, MEW YoRK | 


BOLTS, SCREWS, RIVETS 
TJightened ta STAY 


Tighten loose bolts, muts, 
screws, rivets, parts and fix: 
tures with Smooth-On No. 1 
Tron Cement. They will stay 
tight, because Smooth-On ex- 
pands slightly as it hardens. 
You apply it like putty, no 
heat required. It hardens like 
metal. 


Use it, too, to seal cracks, 
stop leaks in heating and 
plumbing systems, autos, ete. 
Tt can often save you a lot of 
trouble and expense. 


Keep S 


nooth-On handy for 
emergencies. Buy it in eco- 
nomical 14 oz, 7-02 oF 
larger size at your hardware 
store. A little goes a long 
way. Does not deteriorate in 
container. If your store hasn't 
Smooth-On No. 1, write us, 


Practical, tested, time-and- 
money-saving directions for 
making metal repairs of many 
kinds around the house and 
garage. 40 pages. 170 dia- 
grams, Send the coupon for 
your free copy. 


ss» Sign and Send Now 


SMOOTH-ON MFG. CO., Dept. 58F, 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send me @ Smooth-On Handbook. 


NAME... 


ADDRESS... 


647 


x SMOOTH'ON 


Iron Cement of 1000 Uses 
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Welding Electrode Improved 


A NEW automatic welding electrode, 
which can be bent or twisted without loss 
of its flux coating, has been developed by 
the Hollup Corp. Because metallic parts 
and flux are combined (Fig. 1, in diagram) 
to produce a crucible-enclosed arc, flare is 
redifced (as demonstrated above, left), and 


more uniform welds are possible. Fed con- 
tinuously from a reel (Fig. 2), the Shield- 
O-Matie electrode also permits conduction 
of unusually high currents, causing faster 
fusion with base metal. Slag, caused by 
flux not converted into vapor, settles on the 
welded metal and slows cooling long enough 
to allow impurities to float to the surface, 
where they are then absorbed by the slag, 


From $5 to $15, at better stores. Write for booklet itfus- 
trating available sbapes and styles. Address Dept P-2, 
John Hudson Moore, Inc., 663 Fifth Ave., N. ¥. 22 
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“There’s something 
about a Sportsman” 


Full Bent Shape 


‘The man who knows his dogs, or horses 
—or pipes, recognizes almost instinc- 
tively the fine points of a champion. 
For instance, this one! 


be 
SPORTSMAN 
Chum in Lys 


THAT cusylony FEELING LASTS LONGER WITH MARFaK, 


It’s a grand feeling to build a model sailing ship... the same 
grand feeling you get from your smooth riding, Marfak 
Iubricated car. 

Marfak is scientifically designed to cling to bearing surfaces, 
resist wash-out, jar-out and squeeze-out and stick to the job 
for a thousand miles and more. See your Texaco Man today, 
and get that grand feeling with a Marfak lubrication job. 


THE TEXAS COMPANY 


‘Tune in: TEXACO STAR THEATRE presents the new TONY MARTIN show avery Sundey night. See newspeper for time ond station. 
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THE METEOR 
(5 « Vuversaty iy 


i. 


STREAMLINED DESIGN! All-metal constructi 
satin-fnish aluminum — with smart pebble-grained 
cover. 

coarep tens! For clear, sharp pictures every time! 
ADJUSTABLE DIAPHRAGM: For better pictures under 
any light conditions! 


i 


COLLAPSIBLE LENS MOUNT! Ready for action at the 
twist of the wrist! 


ROTARY-FOCUSING MouNT! No special attachments 
necessary for close-ups, landscapes, ete, 


BUILT-IN LENS SHADE! Protects pictures from glare! 
BUILT-IN EXPOSURE METER, CALCULATOR! Makes it 
easy to get proper exposures every time! 

AUILT.IN syNCHRONIZED FLasHt Get those “profes- 
sional” indoor shots! 


OPTICAL VIEW FINDER! See what you're getting be- 
fore you shoot! 

CHAMBER LOADING! Takes standard 620 film in a 
unique chamber-loading device. 

TRIPOD socker! 

SQUARE Picturts! 2x2 exposures mean no 
nastics — camera never needs to be re-orient 


See the METEOR at your dealer's 


mancury Stordy, 
FLASH UNIT over 
tor ure ready 
with builtin corrying 
synchronizer coe 
$730 $500 


Manufacturers of Cinémaster and Mercury Cameras 


and other Photographic Equipment 
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WORLDS 
most POWERFUL 
=~ most USEFUL 


Gives 1 Hand 
a TON-GRIP 


Doce more _Jhs easier 
Quicker. "For *“imposalbie 
fobs. where other tools. fal 
TSe-GRIP is. invalu 
Gripping power easily ex: 
ton! work with ha 
‘anything, any 
‘action. “Ask for 
iSE-GRIP, the original 
rirongent made never a any 
"range of Jaw. ‘adjustmen 
Built of fne alloy steel, Nickel plated. Two 
ii only $1.65 and $1.95. 


Sold thru Tool Jobbers and Dealer 
Invented, Developed and Made World-Famoua by 
PETERSEN MFG. CO., Dept. 35, DeWitt, Nebr. 


» PRICE REDUCTIONS « EXPANDED STOCKS + 


ial 


MOTORCYCLISTS 


* *« * * ATTENTION! 


‘The B & H Footshift for all Harley's elimin: 
fear shift, gives fast getaway, greater ma 
ity, maximum driving safety. ‘Improved clutch lever 
booster. Easy to install. Write for di 


SCIENTIFIC RESEARCH CO. fru 


to th 


other 8 
Sizes ‘30 


AMAZING NEW 


MAGNETIC 
"SAW! 


Ready for Delivery! 


, etc. Fine for calking; keeps out 
insects. Stops rattles. Ideal weath- 
erstripping. Easy to apply, just press into 
place, Roll covers about 80 ft. At Hdwre 
Paint, Dept, Stores and Lum. - 
ber-yards. Write for booklet. 
‘$1.25 Higher West of Rockies and Canada 


J. W. MORTELL CO., 534 Burch St, Kankakee, mt. | 


MUFFLERS 


STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES, Chev, V8, Plymouth, 
Steels $5.50, Aluminum $850. 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 5. WESTERN AVE. LOS ANGELES 44, CALIF 


SEALED POWER PISTON RINGS 
save oil, save gas, restore original power 
Send postal for free booklet on oil-savins 


SEALED POWER CORP., DEPT. H6, MUSKEGON, MICH. 


J ‘Send postcard 
“HOW TO MAKE LUI 
Qf of Woodworking Equipment. 
BELSAW MACHINERY CO., 1846Ys Field Building, 
315 Westport Road, Kansas City 2, Missouri 


for FREE booklet, 
IBER™ and Catalog 


Smooth, steady power at your fingertips! Perform 
Precision operations not possible with any other port- 
ith a Handee you can turn out profes 

Tooking. projects for pleasur 

plane and train models, costume je 

{nga, puppets. init 

25,000 Pepe. We. 1 

Use THE mionT accesson 

ost complete tine 

Hiandee plant. 


‘Choose them from the 
2 500 made right In the 


A.GOOD START—THE 
HANDEE KIT 


HANDEE Tool 


Handee onty, with 7 

Bs cesar, $30.00 

THe QRSELF OR A FRIEND 
FT OF A LIFETIMES 


NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novice 
or eraftaman to do perfect work. 
Magically, easily, your offhand 
| carving, routing, shaping will be 
exact as to depth of cut, act 
curacy of line. Set of 6 attach- 
ments with instructions, post: 
paid $7.95 


ORDER NOW! SATISFACTION GUARANTEED! 


FREE! NEW 52-PAGE MANUAL 


CHICAGO WHEEL & MFG. co. 
{iol w. Monres St. Dept, PO. Chicago 7. Il, 
Send GHandes Kit QHandee Too! (Precision Attach- 


| ments OCOD, CRemittance enclosed (Send Manual 


| Name. 


Removes dull trattic film—restores the original 
color and lustre—quickly, eosily and safely. 


N° 7 POLISH 
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Book Binding Simplifies Use 


DesiGne as a work- 
ing guide for students 
and mechanics, a new 
manual entitled “Elec- 
trie Motor Repair,” by 
Robert Rosenberg, has 
a binding as practical 
as its contents, Pub- 
lished by Rinehart & 
ar 
permits the 

text and related illus- 
trations to be brought together (top picture) 
for simultaneous study. Spiral metal bind- 
i 8 lie flat. The book's 
large type is readable at a distance. 


Trolley By-pass Speeds Ride 


To sreep up trackless trolley service in 
Atlanta, the Georgia Power Co. has installed 
extra sets of overhead wires at points in 
the single-line system where the express 
trolleys overtake the locals. Permitting the 
faster express to by-pass a local, these over- 
head sidings, extending for 250 feet and 
automatically operated by electric switches, 
power the trolley until it has passed the 
local and returned to the main track, 


Snap-on’s Blue-Point 


VALVE COMPRESSORS 


remove the stiffest valve springs 
easily ... safely 
Here is one of the most practical lifters on the mar- 


ket today. Universal in its scope, this valve spring 
compressor works efficiently on many different makes 


of cars. 
’ wa Check these important features: It’s fast and easy 
Pp js i} A J tp to use because the handle is in the most convenient 
a Loe Ss ee place for simple, downward lever action , . . it's 
light in weight . . . and it bas stronger, slimmer, 
channel-formed, ‘adjustable jaws for all types of 


springs. In addition, the handle locks at any posi 
tion by use of the sliding ring on the lower part 
of the frame, 


Available through Snap-on’s nationwide 


direct-to-user tool service, 


SNAP-ON TOOLS CORPORATION 
8060.F 28th AVE, KENOSHA, WIS. 
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COMPLETE HOME WORKSHOP 
5 Power toots in J 


Completely New and COMPLETE 


A Highly Corrected 
Enlarging Lens 


When you examine the price 


LATHE 0 swing, 20° between 


spur center, tool rest 


Included. 


DRILL 
PRESS 


Takes aris to 


‘BUILD YOUR OWN 


Tool-post Grinder 
cu oon 
PRINTS, CASTINGS & PARTS 
tan Fre ute Orr 


1 CiShip on 10 Doys Trial. 1 am lonee 
| ©O.0. [Send Free Literature [}Send Free Tool Lis 
1 NAM 

1 Abpress ciry. 
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Cook Em Where 
_You Catch ’Em 


Here’s the handy, ready-on-the-spot 
stove every outdoorsman needs... for hot 
food or a pot of hot coffee in a jiffy. 

‘The Coleman Pocket Stove lights in- 
stantly, Burns any kind of gasoline—white 
or leaded. Boils a quart of water in eight 
minutes. Aluminum case makes two handy 
cooking utensils. Perfect for hunting, 
fishing, camping trips, picnics, vacations, 
in the home workshop. Ask your Coleman 
dealer for a demonstration. 


ae A Sex a POCKET STOVE 


Take it ampere 


Like Having a Miniature Gas Range 
when you have a quick-cooking Coleman Folding Camp Stove. 
Tnstant lighting. Carries like a suitcase. See it at your dealer's. 
Floodlight Your Entire Camp 
4 Coleman Floodlight Lantern. Its powerful brilliance makes 
Tight ccbleg and comp chores caciery mlcr: Plocdlighes 100% 


area. Stormproof. Safety sealed fount can't spill feet "Burns 20 
Rours for a dime. Ask your dealer for a demonstration 


FREE! Writs for ilusated book telling about these and other 
Coleman Appliances. Address tht 


TE COLEMAN COMPANY, In. Dep. 202-5, 
E FLOODLIGHT LANTERN 
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Anco RAIN-MASTER 
“Dead- Locker” 


WINDSHIELD W 
ARMS and BLA 


BLADE SNAPS ON,.. 
STAYS PUT 


a SR REPAIRS 


CAN'T FALL OFF 


FURNITURE, LUGGAGE, ETC. 


CAN'T BLOW OFF It’s transparent, water- 
proof, flexible 
(s war-born invention—by psico—aal) and durabi 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 
He's doing the best he can. Sure, he 
knows how dangerous it is for you 

to drive your car... in stormy 

tan DUCO CEMENT 
shield wipers that smear and smear. seeelariere 

He'd gladly put on for you quickly = 

a pair of keen new ANCO RAIN- Sand Casting—Forging—Heat Treating—Case Hardening 


oT! Wiper Blad id Arms. 
He has them-”-Newese Models! But BRONZE FOUNDRY 
we Tecate 


he forgets to remind you? Too busy? Ns dene, sua 


ity 
Se Ae atte 
You can’t shoot him for that! die FOURDRYEETE. for 


PATENTS 
MAKE JOBS 


After all, it’s your car to protect. So 
youremind bim.GetRAIN-MASTERS 
..-patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... . last longer. 
May save you a costly smashup. | 


FRANKLIN ‘wie GLUE 


will do it better, faster, 


Ask for RAIN-MASTER Windshield Wiper 
Arms and Blades next time you buy gos. 


ah unpleasant 
joints with Franklin Liquid Hide Glue. 


The FRANKLIN GLUE CO., COLUMBUS 15, 0 


tHe ANperson COmpany 


AT YOUR HARDWARE DEALER 


Established 1918 
GARY, INDIANA 
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Keep Brushes like New 


AtPaint, Hardware, Dept., and 
Patent Cereals Co. 


Say You Saw 
It In Popular Science 


at Low Cost 


The “YAGER” = 


Stamm: | 
COMPANY | 
Tolede 2, Ohio | 


SOLVES WOODWORKING 
PROBLEMS FAST! 


== 


SREENLEE Z 


= HANDY CALCULATOR 


SPECIAL OFFER 


© This cosy 
CALCULATO! 
working probler 


ding GREENLEE HANDY 


body, thre 
tool shorp 
eter, fits your tool jeavily varnished 
cardboard. Special offer. Order now, send 
108 (not stamps) in next mail. Greenlee 
Tool Co,, 2126 Columbia Ave,, Rockford, Ill, 


A 
GREENLEE 
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FOR NEW-CAR PEP, ECONOMY, SAY 
BURD ‘’GRAF-FLOX”’ PISTON RINGS 


© No, Burd doesn't advocate breaking speed-laws, 
but you don’t have to confess that the old bus hasn't 
up she used to have. Install Burd “Graf- 
Flox" Piston Rings, and “hang onto your hat!” No 
kidding, the right Burd Combination Set in your 
engine will really work wonders . . . will give it 
surprising new power and snap . . . will cut fuel and 
oil bills, Yes, you'll pet new-found pleasure Ia deter 
ing. Ask your service man about Burd Piston Rings 
« they are "Engineered for Results.” Two fr 
booklets, packed with handy information for th 
‘owner, are available free. Mail the coupon tonight! 


BURD PISTON RING CO. 


Dept. PS + Rockford, Ill. 
RD. 


GRAF-FLOX 


is TON RING. 
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Every home has its 
cracks and 3) 


At our house, I'm it. 
But I'm bright enough 
to know when I've 
finally found the way to 
plug holes and cracks! 


Just mix REARDON’S WATER 
PUTTY as you use it. No waste, no 
caking in the can. Dries hard and can 
be painted over. Will not shrink or 
loosen. Swell for reseating screws and 
repairing wood, metal, tile, plaster. 
‘Cent-sationally economical. 
Print srl depurmen sere, 25€ Can 

Made by The Reardon Co. 

Los Montreal 

Marre BONDEX Coma! Poet (' 

REARDON'S 


WATER PUTTY 


Write For 
OTTAWA Loc Saw Fait 


Put this OTTAWA to work 
4 5 for you. MAKE MONEY! 


I= 
SSS i Mtoe eat 


Ottawa 
re. than 10 men. 
vated. Palla treen 
icine for other work. 


“sot | ‘Wood St, ottawa, Kans. 


OTTAWA MFG. co. 


AUTOMATIC GRI 


SCREW- 


DRIVERS 


UNSURPASSED 


Quauity 
Plus the 


LUPSON BROS. INC. 14 EXCHANGE ST. ROCHESTER 4 WV 


Steel Tip Steadies Crutch 


Desicep to grip firmly on packed snow, 
wet pavements and other slippery surfaces, | 
a steel safety tip for crutches is easily at- 
tached. A quarter turn adjusts it for use or 


retracts it. Peck Industries, of Cleveland, 
makes the device. 


Camera Fixture Takes Close-ups 


Suanp focusing at ranges as close as six 
inches is possible with a Bell & Howell at- 
tachment for users of Filmo eight- and 16- 
mm, movie cameras. An auxiliary lens with 
compensating view finder comes with the 
new unit. 


t's a “stick-up"—and 
you're the loser—when dirty oil circulates 
through your engine. Have your oil tested 
free—by the AC method. If your oll 
contains grit, dirt or carbon, it stands out 
clearly on the clean white AC Test Pad. 
Dirty oil clogs piston rings and slots— 
makes valves  stick—wears out moving 
parts—wastes fuel and oil—robs engines 
of power. 

You can prevent that “highway robbery” 
by installing an AC Oil Filter or Element. 
‘Why not do it today? 

Free oil tests with AC Test Pads, as well 
as AC Oil Filters and Elements, are avi 
able at any AC Oil Filter Service Station. 


FILTERS 


‘AC SPARK PLUG DIVISION rILIER 
JUNE 1947 sr 


= 


thresher built by 
of the largest 


Harvester Works in Wet Fields 


Raty-prencuep fields need not del 
farmer during harvest time if he us 
tractorlike combination harvester and = — 
the Heidrick Brothers, one 
ice growers in California. 


y the 
s the 


ylinder, 65-hp. Di 


JOHNSON 
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are outhoard motoring’s big features, All are Johnson 


Alternate Firing Rewind Starter 
Full Pivot Reverse Rotary Valve 
Dual Carburetion @ Shock Absorber Drive 


—aond Others! 


Write for Sea-Horse Handy Chart of motor sizes and specifi- 
cations. 5 great models. ult your Johnson dealer about 
delivery. Look for his name under “Outboard Motors” in your 
ied phone bool 

INSON MOTORS, 500 Pershing Road, Waukegan, Ill. 


Motors of Canada, Peterbore, Cai 


HN S 0 N SEA-HORSES 


field operation, the 
» be used in reaping wheat 
It is powered by two General 
el engines 
ne for the propelling and harvesting 
mechanisms, the other for the thresher—pro- 
viding a fuel saving over older machines, 


NOW AVAILABLE 


FAMOUS Marlin “36” 


© Here’s a tip if you plan to buy a Marlin Model 36 Rifle 
this year: give your dealer the order now. It takes time and 
skilled manpower to turn out fine sporting guns. 1947 pro- 
duction, while increased, will not last long. We suggest you 
order now—to be sure of your Marlin 36 for the Fall hunt- 
ing season. It will give you a lifetime of sport. 


OUTSTANDING FEATURES OF MARLIN 36 RIFLES: 


| Rugged construction; dependability; accuracy; long life. Solid top, 
non-glare receiver, allowing /ow telescope mounting; drilled and 
tapped for Lyman 56 and other receiver sights as well as tang peep 
sight. Powerful extraction of shells, ejection at the side for safety— 
deep-cut, Ballard type rifling—fast lever action—tapered barrel of 
special smokeless steel—unbreakable coil and trigger springs—se- 
lected American walnut stock and forearm. All Marlin High-Power 
Rifles are targeted and proof tested (JM) before shipment. 


Marlin 36 


Famous High-Power Rifles 30/30 and .32 Special Calibers 


THE MARLIN FIREARMS CO., NEW HAVEN, CONN, + Fine Guns 


‘MARLIN 36 CARBINE 
Barrel Length 20” 


MARLIN 36 SPORTING CARBINE 
Barrel Length 20” 


MARLIN 36-A RIFLE 
Barrel Length 24” 


ae 
MODEL 36 SPORTING CARBINE—6 
hous, 20" bureel~has the balance and feel 
of a longer rifle, yet handles fast in thick 
Cover,$55.60 


MODEL 36-A RIFLE—6 shots, 24" barrel 
in opea country and on lony 

shots. With telescope sight, gives high 

accuracy at long range. $65.50" 


“*Prices slightly higher west of the Rockies. 


ce 1870 
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ELECTROPLATING 


BRUSH On 
oO? PPR 


Cl THE 


HUDSON 
TURBO GRINDER 


Comes Ready to Use—Nothing Else to Buy! 


lective surface! Simple, Easy to use! 
Set a instructions furplahed 
copper plating! Jomes complete—ready 
Tiberal fare of silver ‘and ‘copper plating matc- 
© brushes, battery power unit. - everything 
Rething else to buy. 
SIND NO > MONEY! GUARANTEED! 


Rash, order today 
oro by exe 


at nd 
Prspais: Gao Yo days, if aor com 
(and your money will be refunded, Order 


HANDY ELECTRO-PLATER ® Dept, B-414 
259 Stroder Avenve Clatinnatt 26, Onto 


ice to only $4.95, The Hudson Turbo 
1 was @ great volve ot $8.95. Now its a 
good valve at $4.95, 
HERE'S WHY WERE 
REDUCING THE PRICE 
JD nosing Hion Tb, Grider 


LEWIS MACHINE TOOL Co. 
7.0, Bax 7446, Sta. L, Dept 5, Let Angles 23, Cal 


4 tools 
fordtoownaWudsonTurbaGrinder. 
The Mudhon Turbo Grinder 0p 


tng shore edges uci and oaiy, 
‘withthe Hudson Turbo Grinder. 


FULL MONEY BACK GUARANTEE 
‘Arable tev ony prone dasa, 6 saad miney deh 


THE HUDSON PRODUCTS CO., Inc. 


4400 


5 TIES, CO. 
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PRESSURE QUEEN R 


FOUR CYLINDER 
PORTABLE AIR COMPRESSOR Protect 


SPRAY PAINTING OUTFIT OTR T Tb of 
with 
KAMPKOLD 


COMPACT © RUGGED @ POWERFUL 
‘The ideal air supply for home and farm workshop, 
machine shop, garage and contracting. painter, for 

Wuct fishing, inflating res, painting “sutomo- 

es, trucks, mschinery,, etc." Indispensable for 

buildin jenance, interior and exterior. Handles 
any paint, insecticide or disinfectant. 

This 4 cylinder compressor has drop forged crank- 

lates steel heat frente valves: bron beat. 


premure.£0-60 Ibs., free from pulsation. Stan 
Sauipment includes the comprewor mounted on steel 
ase with carrying handle, belt, compressor pulley, 
fair chamber, ir gauge, 15-ft. hose, spray gun. Re- 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AV 


“TORNADO 


GAS TORCH 
Phe Modern Way of Soldering 


Ideal for hard and soft soldering. Will heat 
aqulekiy: sider will ow freely and smoothly. b 
jo compressed air requires. Nothing topump. | sportsman —to take lunches, cool drinks on 


KAMPKOLD is needed by every 
Self-adjusting. Safe, Economical, Can be | fighing trips and to keep fish in good condition 
Ne ee eee ate eet ae szoo, | onthe way back! It refrigerates like a home ice- 
Fahrenheit. Simply connect to any iifuminat- | _box—container keeps ice from sides and bottom. 
ing (manufactured) eas Jet with a rubber | ‘Thoroughly insulated! ‘Ten pounds of ice lasts 

Torch No. 119 comes with three | twenty hours in 80 degree outside temperature, 
Sturdy 26 gauge steel—103 x 22x 10 inches 
| high; strong bail type handles. 


119, complete with three 
tips, Is $2.95, ler or order direct. Send check 
‘or money-order—post paid 

Robco Corpo 

KAMPKOOK . » « 


For 34 yearsthe sportan 
p Hove. Burns filling 
fon gasoline. Two 
ners! Folds up like a 

suitcase only 11 inches 

ii inches by 4s inebes 


ee READY-LITE 


Backed by fifty years of lantern experience 
One or wo-mantle model: Eight tohen hout 
steady white light on one filling 


ThetwowheelCushman 
Molar  Beowter when 

tuipped with tandem 
Seat,willaafelyandcom- 
Forably carry wo peo, 
Die, When , equipped 
Ponop ore 200, pericet | ——_—<< PRODUCTS OF —— 
BeeGhag be carried Side 


‘Kar quickly and easily de- | AMERICAN GAS MACHINE COMPANY 


Tibbs fs Gt 3 Ce woms tan 9 pare of your desler Albert Lee, Minnesota 
and FREE FOLDER describing oor two screeds: | ogcuipment Most Sport 
CUSHMAN MOTOR WORKS, INC., Dept. 600, incaln, Nebr. vip: tema 
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—- ns ys ie AS 


EXHAUST 
LES 


For PHOTOGRAPHERS ® HOS 
PITALS JORATORIES © 
WORK SHOPS @ LAUNDRIES 
© OFFICES @ RESTAURANTS © 
PRINTERS @ PLAYROOMS 


un Ps 
(woot. 6) 41 coeur st Vonmers 2... Ye 


PLEXIGLAS 


New Low Prices, new masked prime stock, clear 


PLASTIC SUPPLY CO., Dept. PS-60, 2618 St. Louis Ave, St. Louis 6, Mo, 


WORK BENCH 


eal or, Dae or shop 


ie ola User inked Pana 4 
EXPOSURE METER et i 


Colors will be true and life-like if your expo- 
sure is correct. That’s why photographers 
everywhere rely on the WESTON Exposure 
Meter. Ask your dealer for a demonstration 
today. Weston Electrical Instrument Corpora- 
tion, 622 Frelinghuysen Ave., Newark 5, N. J. 


Please Send 10 

' Yor Catalog 108 

r MEIER BRASS & ‘COPPER. co. 
The meter most photographers use! {15s Belews, Detrtt 


AAA OMY 1 


WYTEFACE 


STEEL MEASURING TAPES 
KEUFFEL & ESSER CO. 
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YOUR SHOP! 


Now Available for 


sttlad 6 LATHES 


Now you can begin to equip your shop for precision 
toate raftemanship, Once eguin these capeble low. 
lathes are ready for your inspection at Atlas 
Sistributors. The Atlas gives you 16 speeds, cuts 8 to 
96 threads per inch, has Timken-equipped backgeared 
headstock, V-belt drive, reversible automatic longitud- 
feed. Operates from 1/3 H.P. 1725 RPM 

‘at your Atlas distributors of send for 


aloe. Price, lest motor, ay 


12200, complete a 


ATLAS PRESS COMPANY 
55 N. Pitcher St. Kalamazoo 13, Mich. 


dc 
USE*YOUR BENCH” SAU 


roe lerises errive wecisnce ASS 


ATTENTION ~ HOMECRAFTSMEN! 


PLANS fey 'Ghaire "arbors arate tinny 


Spe hac PanS Boh Ela Ee outa Fae 


Craftsman's Model Co., 2030 N. 41st St (18, Milwaukee, Wis. 
1% MORE ENERGY, LONGER LIFE 


“Eveready” Flashlight Batteries 
‘Thu word “Eveready” i revista trade-mark of Nala Carte Co, lc 


VACATION TOURS 
TOPS FOR FUN 


When you own a 


r] 
HARLEY pAVInSOn 


spots the javidson way! 
Go anytime — stop where and 
when you please — no timetables 
to follow. Your Harley-Davidson 
turns every evening, holids 
weekend into extra vacation time 
—as you join other riders on 
pleasure trips. Take in gypsy tours, 
race meets, hillclimbs and other 
thrill-packed motorcycling events, 
See your Harley-Davidson dealer 
NOW — and mail coupon today! 


HARLEY-DAVIDSON 
Gnotoreyeler- 


fess ==s<888 
Horley-Davidion Meter Co., Dept. PS, Milwaukee 1, Wi 


fed with thell- 
‘ond. stories, 
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MORE PROFITS FROM YOUR 


STEP UP 
PRODUCTION 


eal « New Precaion Bed Torres for srxiomn tooling 

onyous Loges, Auta or Craferona Lathe Tha eieiodesiogs 

eek ations tame seconmnodeons ar tool Postion Het 

°F have maintained that stneries Festeceped wees Adjecstia is some longi ol pre 

salle fos Gghk tok= Wig tak Shion option Fast~emeth ey to oper: Ce gree 
Pap rage fe proseckon wwe: Win for ifecenston tole! 

A.K. TOOL CO., 2029 Bloke Ave., Los Angeles 26, Calif. 


Extra! JUST OUT Extra! 


U.S. PAT, PEND. 


new fine CROSLEY—< really INSTANT NICKEL wo. z02s8: 
poser ctieg fine car with ample room NO CURRENT OR BATTERIES USED oO. ere 
for 4 six-footers, plus boggage. Lightning $9900 Post 
pickup, “porks on a dime", big-car comfort, 200 Fxi0 
omazing driving cose. And a 4-cylinder, covens 18°F, 


volve: AGENTS 


-head steel engine thot 
thon 150 Ibs., yet delivers 5 


eds up to 
60-plus! This CROSLEY COBRA (COpper Cores tron, and prarticalls 


VELOUS NEW PH 
BRAzed) 


bustion engine in 40 years; gives 35-50 mile 
per gallon on ordinary gasoline! If genuine 


the most talked-of internal com- 


economy means anything, you should drive 
the new fine CROSLEY before you buy any carl 


GAME SUPPLIES 
Club Furniture - Counter 
Games = Punchboards = 
Magic Cards Readers, Read 
‘he backs = Inks ~ Daubs = 


Poker Chips - Tops Flats 
Layouts = Game Boxes, 


K.C. CARD CO., 838 South Wabash Ave., Chicago 5, Il, 


For Information and literature write: 
Crostey Motors, 2532Un Spring Grove Aver Cin'tt 4, 


—_. GET INTO BUSINESS WITH SMALL CAPITAL 


Sent rare eia toes Make your own rubber molds! Cost on} 
HOLL in RUBBER | feeds’ oncn "Cast pinaues, ‘novel 
MOLDS © We'sciniy"tverjthin “alse re 
brings sample, detatis and pictur vases, window, ‘sundials, bird baths: 
WoLLYwodd cel eNyénary warden furniture, Send’ s, postcard ‘for FREE SAMPLEL 
527-8 Wonderland ‘Ave, Maliyened 46, Cali {Fuckers @30°E. Chestnut Sts Hamilton, Onto: 


\ WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 


Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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BUILD YOUR OWN RADIO 


3-TUBE AC-DC KI 


Kit of 3 Tubes... 


PHONO 
Oscillator 


Build this fine Phone Ose! 
nd 


‘Order from New York or Chicago 
Enclose postage with o 


NEW YORK 
Olices & We 
AD W55 


New York City Stores: 115-17 W. 45th St. & 212 Fulton St 


Ottawa Sel le Buzz Master 


OTTAWA MFG. CO, 601 Brush Aves Ottawa, Kansas 
THE NEW IMPROVED MARK 218 


22 POWER TELESCOPE 


TELESCOPE 


with leather 


Ay 
THE BRUSH WITH wi 


THE STEEL BACK 


Speed Sweep brushes are replacing 
old style brushes in thousands of 
factories, warehouses, and stores 
because they sweep faster, cleaner 
and easier. Speed Sweep brushes 
also outlast ordinary brushes 3 to 1. 
There is a Speed Sweep to meet 
every requirement. Write for styles, 
sizes and prices today. 


Milwaukee Dustless Brush Co 
Le ! 
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PAINTERS’ 
STRIPING 


TOOL 


‘Write for” circular 


ES, Warren, Ohio 


FURNACES 200 Mee furmces naNor burners, 
trol 


‘or 
ST fre boxes’ BLOWERS. blower wheels, Bearings, e 
IVE ‘COOLERS. COOLING ‘colls. EXHAUST 


STALL 
8 SALES, 4320 SHERIDAN BLVD.,LINCOLN 6, 


AND SO ECONOMICAL! 


every facility of a well-insulated 


ig service for a 
mi sizes to suit purse 
Write today for catalog. 


21-77, TRAVEL LUXURY 
The Dela 

Tighter yet 
ous tree eo 
real utility of GARDEN TRACTORS 
Accomipedaten oor adaks SHA and MOWERS 


Ses oe Get FREE FOLDER NOW! 
Dept s108ELKHART, IND. Get details on 1 to ® HP. walking 
Ingle Co, Lid, Trento etn teectore, Da'iato Your oe 


and purpose, 


AUTOMATIC SAW SET AUTOMATIC RETOOTHER 


HAND AND’ 

© Sec saw teeth automat, © Makes New Profs! 
ca ceee oe Perfect pee Cuts teeth in 50 seconds! 
SS fermiysnd'eecions anal, Any site toh 4 t0 16 
Remnant feameee RL, poime. Old ee fall off 
fatigue: Sect toa tech pee 28 chip. Sipe to oper 
ie: dtes'& pect job, 


WRITE TODAY 
Saw Shops Need These - 


Machines For Greater Profit = — 
* j= 
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Dairies and milk producers use factory-rec- 
ommended AC Spark Plugs to assure utmost 
ee. reliability in milk delivery. Your AC dealer 
Plow, Cultivator, can supply you with factory-recommended 
Disc, Cutter-Bor, AC's for your car, truck or tractor, designed 


for today’s fuels and driving conditions. 


Harrow, Snow Plow 


You simply guide the BREADY Gar- 
den Tractor through the toughest 
gardening jobs. BREADY’s big 1) 


HP. motor plus patented “front-hitch” 
gives power and traction to spare. 
Attachments hitched on in a jiffy 
Turns "on a dime.” Uses only 1 
gallon of gas in 5 hours. 


» Write for free folder. 


GARDEN TRACTOR SALES CO. 


BOX No. 213 SOLON, OHIO 


GOOD WEAR ror WORK 
GOOD LOOKS ror PLAY 


Look for this sign 


Ge 


v 


‘Spark Plugs cleaned 
and ad By 

the AC Method"* may 
save a 


1 duty fabric zhega 

eves Army Twill is a npr boat highly as 1 gallon in 10 

ight ear and ‘and its wide vari- 

sto sun, Water 

forized®: it can 

Sings and. sul come UP 

“For b ‘etter looks and longes 
fresh and 86% Fegyes Army Twill 


VResidual shrinkage less than 19) 


h gas 


and perspiratio 
take repeated 


54 Worth Street, New York 13, N. Y. 


REEVES BROTHERS, INC. *, 


| AC SPARK PLUG DIVISION GENERAL MOTORS CORPORATION 
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McAleer 


SIDE CAR CARRIERS 


‘THOUSANDS NOW IN USE 


Slips on or off 
any car in a jity 


*450 


Shipped prepold on receipt of check, money order ... or C.0.0. 
‘Or et your nearest dealer. Write Dep. 10. 
SOLD ON 5 DAY MONEY BACK GUARANTEE 


Makers of MeAloer Automotive Cleaners, Polishes, 
Home Buffing Compounds, Waxes, Rust Removers: 


McALEER MFC. CO. 


eannot keep up. with 
the work. 


Send for 
FREE PLAN 


FOLEY MANUFACTURING CO. 

619-7 FoleyBidg.y Minneapolis 13, Minnesota 
‘Send Free Plan on Saw Filing busines, no obligation. 
Name. 


Aatiaaaasaaa 


3 
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L CTRICITY 2 where 


@0nen 


sottne- 


Write for folder 
D.W. ONAN & SONS INC. 


2772 Reyolston Ave., Minneapolis 5, Minn. 


Just off the press!—Every” man 
who, owna "a. workshop” should 
nave @ copy 


thesminute 200 
Hischine "gnop Ba 
atest tools made eat 
manufacturers in the U, Be ieee 
plete with illustrations, descrip- 
ions, ‘prices. Brompt, delivedy 
on most tools Usted in this by 
ivallnbe at cont of pratin 
Sout today ores 

iRctunded on" Flrat" Order 

Siioo. Sena Ecce or Money Ordsr to 


Huot "MFG. co. 1353 North Wheelee 
ST. PAUL 4, MINN, 


A.C. CURRENT ANYWHERE! 


KATOLIGHT PLANTS AND GENERATORS | 


Furnish the same kind of Current ax 
the highitoeg Bisee 


% & 
‘A.C. Motor thigh lined 


fn felaed 2inP. 


KATOLIGHT 2483 Ficst Avenue, 


MANKATO, MINN 


WATCHES WANTED 


shines BROKEN, OF USABLE 


LOWE'S. Dept. 


| T/FIENDOIL 


Radio’s Greatest 
Buying Guide! 


ALLIED’S 
NEW RADIO 
CATALOG 


Send for this Big 


Still at 
PRE-WAR 
PRICES 


Se, 


Ware store, Insist en Con 
Erescrour best buy in 


Send for your FREE copy of the leading Buying Guide 
for Everything in Radio! Here's the handiest 

for Servicemen, Dealers, Soundmen, Ama 
ers and Experimenters. Features the world's largest 
and most complete stocks of quality radio and elec- 
tronic supplies—all at lowest prices! Get the equi 
ment, the speedy service, the expert help you want, 
from'ALLIED—Radio’s Largest Supply House! 


| 164 PAGES -- RADIO'S BIGGEST! 


HUGE STOCKS—MORE THAN 10,000 ITEMS 


model home 


Everything for every radio wu 


mI SUPER DRILL GRINDER radios, phono-radios, communi 
ww 


Ham kits and gear, radio parts, tubes, tools, test 
struments, public address equipment, low-cost eat 
to-build radio kits, diagrams, instructive radio books, 
radio's most complete stocks—all at lowest prices! 


A Gold Mine of 
Information on Newest Equipment, 
Materials, Tools for HOME CRAFTSMEN AND MECHANI 
IF you work in metals, woods, plastics or glass, you need t! 


Big, FREE Source Book of equipment, tools, parts and m: 
terial luding dozens of hard-to-get items you can't 


ALLIED RADIO CORP. 


Many things you must have for your home 833 W. Jackson Blv 
hobby or shop. Just loaded with ideas and illustrations. Chicago 7, It 
D Rush FREE 1947 Catalog 
DiSend 6 Books No. 37-799 
pay D Send Books checked above 
‘cvcrything you need for your hobby or craft. Send fot GSend Calculators checked above 
REE Book TODAY. Mail ‘8 coupon below. 
| WARNER ELECTRIC CO., 1512 Jarvis, Chicago 26, Dept. M 67 
= =) 


| rutase SkND BiG, FREE Book H 
H 
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4 THE “POCKET-SIZE” 
* MACHINE SHOP 


with 
MODERN 


LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from S.inch 
Edger to a6:inch. Bower, Mower in ten to twenty: 

minutes witha MODERN LAWN MOWER SHAR 

ENER because dismantling is unnecessary — neither 


today! Price $241.50 (less motor) f.o.b. Pasadena 
(sor 4 HLP, single phase motor recommended.) 


518.56 


NET — POSTPAIO 


re to. apecity 
shipping 


SOLID BRASS 12 FT. PORTABLE 


RADIO ANTI 


eal lut Now Oniy $4.95 Postpaid 
FOR Mes. sOKTS. o AUTOS 


is also 
ritting. 
‘Television sete 
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ages 


LUGAS-MILHAUPT ENGINEERING C0. 


SOUTH LAKE DRIVE = CUD) 


MILL IT 
ON YOUR LATHE 


PAUMGREN 


MILLING ATTACHMENT 
Convert Lathe in 10 Seconds 


Special combination offer 
includes easy-to-read 


DA Wait your dottor bill day! Ask for Pockoge "2" 
DELTA MANUFACTURING DIVISION 
Rockwell Manufacturing Co. 
682F E. Vienna Ave., Milw 


MOTO 


SPRINGFIELD, 


* 
Only Malin gives you 


mechanically-controlled 
poppet valves! 


NOW sportsmen can have \_ 
ard motor with 

the flexibility of operation 
and ease of starting associ- 
ated in the past. with fine 
automotive engines. 

Maxtiy’s mechanically 
controlled poppet valves, 
an exclusive patent in two- 
cycle motors, insure u 
form fuel distribution 
unbelievably slow, lux- 
urious cruising coupled 
with exhilarating speed 
and maximum power. 
instant, virtually flood- 
proof starting... 

It's the outboard motor 
that does what you always 
thought it would take two 
motors to do! 


MARTIN gives youall you'd expect inafine 
outboard, PLUS many exclusive features: 
Po wivel, 360° (patented) — Swings 
lower unit into boat, facilitates checking. 
tical Stern Adjustment 
(patent pending) —Enables 
while underway, 


Other highly desirable features: Full reverse 
steering + Steering stabilizer « Propeller clutch 
mull starter + Easy grip stern 
bracket handles + Synchronized and central- 
ized controls + Resiliently mounted handles 
and power head + Quiet underwater exhaust 
~ positive rotor water, pump 
sintered bronze rust-proof bearings 
oil and grease seals * Alternate firing. 


See the new MARTIN of your 
‘deoler's, or write for free 
Bookie! Yo: MARTIN 
MOTORS, Dept. PS 473f 
ou Claire, Wisconsin. 
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WILTON VISE 


“The Best Vise 
Money Can 


5 YEAR Bey” 


GUARANTEE 


\' 


OUTSTANDING 
FEATURES 


Jaw Face Precisely 
lied 


Koyway 8 
Ground Anvil 


SHEFFIELD INDUSTRIAL SUPPLY CO. 


2616 N. SHE 


instantly in 


sLATORS 


HEIGHT. WEIGHT-INCREASING SHOES 


i and name of nearest dealer. 


1 Name. 
(Please Prin) 


The Original and Genuin 
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woop SHAPER 


Of grey iron and aluminum construction, High speed 
seoled in balled bearings. 12x16 inch table with Yo 
inch spindle, 

Screw up and down table adjustment of over four 
inches. The fence is adjustable on the table. 

Requires 1/3 10 Y% HP motor. Will operate from either 
horizontal or vertical motor and is an ideal machine for 
the small cabinet shop or hobbyshop work. 

If no dealer near you, write direct, Limited dealer 
territories open. 


MURPHREE MANUFACTURING CO. 
SYLACAUGA, ALABAMA 


ince 4" x 9* Base 


sith tate oF AY $6.00 


Make facolek, your buying neadauarters for 


WOODWORKERS .. 


constantine MASTER MAN 


De a Setter Job 


WITH ONE OF THESE 


EMPIRE LEVELS 


EMPIRE TORPEDO LEVEL 


= 


wt. Aluminum stock. Only 3 ex. wah. 
wrt 


a TUMIned Ms Recut Tool Sit Poented, Rex 


REE TRAILER PARTS CATALOG) 
“Safety Engineered” 
BULL DOG Hitches 
& Parking Jocks. 
TORQ-LESS Axles, 
Drop @ card to Box 0-46 


eee et oe 
eecrtacres 


Burstein-Applebee Co. 1012 McG 


BCNBROW HOUID a 


for ‘a million ¢ 


sticks and mends perma- 
faterproof . . . quick drying. 
tube on hand always. Extra 


quality. At your dealers or send 25c for 


big 2-oz. tube postpaid (U.S.A. 
only). Money beck guarantee.” 20° 


‘AMBROID CO. 


* Production 13 tinea as EE. 
in 1940 permits Plomb to make 
finer tools than ever at prices close 
to pre-war le 1 below on 


some. Make your job more profit- 


abl tools you'll be proud of 
from your Plc 


Write for catalog to 
PLYMB TVVL CUMPANY 


2257E Santa Fe Avenue 
Los Angeles 54, California 


nb dealer today! 
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unouncing 
tHe BARRON DRUM SANDER 
FOR DRILL PRESS USE 


© Another new Barron development. Will ft 
207 Jf pil ores chuck clit chock, adapter 
1D., "Spindle, Has. 4" ground stee! 
rubber ‘cylinder, compression cups. 
Mt steeleytindar and fal tangy arbor. 
Tight in weight runs smooth as 
ine, pecan andar. complete 
‘sanding sleeves 24" dia. 
rat drum sander ft size and design 
‘over offered at 90 low a priee! Try 
‘nour f'day money back guarantee, 


‘tenons, 
Novektna aabes TO BUNT Irs tom: 
plete, ready 10 use. Does any ofall opera 
fiona without a single blade change or ad 
Justment. Harmless to drill press. Safe, 


$7.50 commere perfectly balanced. Over’ 75.006 


OTHER DRILL PRESS ACCESSORIES 

4” ROTARY SURFACE SANDER $535, 1/2" DOVETAIL CUTTER $1.35, 

‘ALUMETAL AUXILIARY DRILL PRESS PLANING AND SHAPER TABLE S25 
TAPERED AND THREADED. SPINDLE ADAPTERS 

ROUTER AND ROUND END MORTISING BITS 1/4" TO 1/2” SET OF € $830 


hop Guid 


BARRON TOOL Co. 
570 Architects Bldg., Detroit 1, Mich. 


BARRON worn suor 
Say You Saw 
It In Popular Science 


TOOLS 


RADIO PARTS + RADIO SETS » RECORD CHANGERS — 

KITS + HAM GEAR + AMPLIFIERS « TESTERS 
Bie, new 1947 Concord Catalog with vast. com- 
ev aeecion of ever7iMibe i Radio and Rlecronits for bald 


repair and’ maintenance. Thousands 
lable’ for ‘rat. tme—tatest 1947 
Radio Sets. Receivers. Kits. 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7 


901 W. Jackson Biv 


ATLANTA3 


265 Peachtree Street 
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CROSMAN Situt RIFLE 


POWER. 
without POWDER 


CROSMAN ARMS CO., INC. 
ETTA ST, ROCHESTER 7, N.% 


The BETTER Ammunition for ALL .177 
and 2 caliber Air Pistols and files : 
aaa ACCURACY 


ROCHESTER 7, N.Y 


(Safety WHEEL BLOCKING DEVICE 


ae ae: 
iLLusreareD ‘COMIC 
BOOKLETS 


THE KIND MEN LIKE! 
(VEST POCKET SIZE) 

‘They are loaded with rare car- 
toons, Full of Fun and Humor. 
20 DIFFERENT booklets 
Jaent_ prepaid for $1 in pI 
wrapper. Sorry. . .n0.€.0.0. 

Dept. 1069. Box 520. G.P.0..N.Y.C. 


DECORATIVE METAL WORK 


really le Fully Wusteated with diagrams and step-by-step In- 
structions. Sturdy cloth binding, 283 pages. Send only $2.00 and 
{our copy will be sent postpaid. 


POPULAR SCIENCE MONTHLY—Dept. 67 
353-4th A\ 


NU-WAY 
LAWN MOWER 


Write for 
FREE Circular 


pice 12.50 
Why Pay More 


NO INCREASE 
IN PRICE 


TRACTOR-LITE MFG. CO., spurt vaxe, iowa 


NAVY STANDARD 
BATTERY (‘~' 


Made by Gould Storage Battery 
Corp. 6 volt 15 amp hour, Ex. 
cellent for motors, 
amateurs, expel 
men, &e, Shipped dry, with 
instructions 
fo ging. A" 
wide 4%” deep 0%” 


Tigh, Shipping weight 


French Type PHONE 


last 
TS-13C Hand Set 


ea change 
with & 
PL 


nrphone. Approx. 
thicrophone ap: 


while they last. 
MICHAEL STAHL, Inc. 
30 Vesey Sti, Dept. SPE New York 7, N.Y. 


when com: 
ofits and 


MAGIC LIQUID Gtir> 


PLASTICS 


FREE ©: 


PLASTICAST, 


HANG THAT DOOR THE PROFESSIONAL WAY! 
USE THE TIME SAVING £.7 MARK BUTT GAUGE 


STABOR SAVING é ; 
‘ou get a. clean cut deepl 
etched profile. Remove chips: 


Fire Ae 


Send me informotion on items checked, 
po obligation. 

Drive Welder] “Build Your Own'* 
Dielectric Drive 


| HOBART BROS. CO., Bex P-67, Troy, 0. 


Cost ONLY $1.75 each or NAME. 
$3.00 2 set at your hard- 
if your Dealer | DDRESS. 


snd only $1.00 
.ad pay Postman bal- 
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|AMIC WELDER easily car 
senvenient, properly wired 


Don't worry, Madam, 
We'll fix it in a jiffy 


GROBAN SUPPLY CO. 


When you want to fix things fast . . . remember 
Weldwood Glue. It’s quick to mix... easy to use 
tremendously strong... stain-free..- rot proof 
and permanent, At hardware stores, lumber yards, 


chain stores. WAKE UP YOUR SCALP Want bewer 
: looking hair? Embarrassed by falling dandruf 


WELDWOOD | scalp? Then cry VITABRUSH, new electric 
driven scalp brush that gives your scalp a vigorous 
PLASTIC RESIN sas ia fos; aiase ino 
stimulates blood supply. 
WATERPROOF GLUE rice today for complete. in- 


Firmation ox satisfa as Ff 
United States Plywood Corporation, New York 18, N. Y. lershey Mfg. Co., Sis Pel ag. cago 3 


WATCO QuICK CHANGE BOX 


Conuerts standard lathe to quick change lathe. 
AREAL HELP Zo Aokbyitt or small shops 


WATCO gives greater versatility to small lathes, in- 
occuracy. Cuts accurate threads from 4 to 
inch. Gears made of high grade alloy steel 

Joceoble bronze bearings. 
operate. Easily installed, 


Maeeeemranrererms WESTERN AIRCRAFT TOOL CO. 


or Write Dept PS-6 2505 NO. ONTARIO ST., BURBANK, CALIF. 


WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


“Operated aa easily, and a8 

machines coating many 

times as much. Not a toy. Substan- 
Wally made of 28-gauge sieel—guar- 
anteed for life against defects in 
construction. You positively can’t 
Buy's calculator of equal quality for 

ag little money. ACCEPTED AS THE 
T LOW PRICED CALCULATO! 


lof your finger. Adds, 

plies, divides~counts up to ten mil 

Pays for ltself over and over in mis- 
faved. MAKES 


ELIGHTED! (If outside 
U"8., send $3.00.) AGENTS WANTED. 


CALCULATOR MACHINE CO., (Mfrs.) 
Dept. 479 P.O. Box 248. Glenview, IMinols 


Assemble KING MIDGET 


Practical highway racer runabout. New 
Wwe supply all parts. dust bolt to" 
ee Low cost, Ready for delivery NOW. 
me oF two cilinder. 40 mph. upto 300 
th large pletur 
rice of pat 
Or vend. $1" {refunded with first 
Order) for the ‘above, “plus 24 


ar your 


DEALERS! 


+ for hobbyist 
+ model maker 

+ precision worker 
DOES MORE + DOES IT 


tonsa, ca fan BETTER! 


2600 WEST OLIVE AVE, 


propeller 


complete ready’ to run, with Boller, bummer, 
tines, and 70-Ib. safety valve. ”. $886 


LOW PRICED 


FOR THE FIRST TIME IN YEARS! 


DOES ALL 
THESE JORS 
EASIER, BETTER 


& FAMOUS CASCO 
POWER WORKSHOP 


New portable all-purpose Flectr-O-Too! Kit 
FOR MECHANICS, 
HOBBYISTS, HOME CRAFTSMEN 


‘Speed your work on wood, metal, glass, 
plastics, leather with this professional 
all-purpose tool. More exclusive 
tures than any other tool on the mar- 
ket. Long life, powerful 20,000 RPM 
motor in unbreakable plastic case, oil- 
Jess bearings, air-cooled. Exclusive 
built-in finger grip for perfect control 
in fine detail work. Weighs only 124% oz. 
Fully guaranteed. Complete with 20 
precision-made accessories in fitted 
chest. Hobby or professional work is 
easier with this whole shop full of tools 
in one. Do hundreds of jobs by simply 
changing the versatile accessorie! 

Buy at your dealer's today. If he 
cannot supply, write direct to factory 
giving dealer's name. Free descriptive 
literature on request. 

SPECIAL LOW PRICE OFFER 

Price of power tool clone. 
20 accessor 
Total Vole... 


ANOTHER 
biG VALUE! 


cASCO 
FLECTRI-CRAFT 
POWER TOOLKIT! 
38 eccessores in 


e 
CASCO 
Pancha SO 
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In PSM's WORD SHOP 


HERE is Lac Seul? In what year was 

the cathode-ray tube discovered? Do 
you spell the U-boat breather tube Shnorkel, 
Snorkel, or Schnorkel? Paraphrase “registry 
of noncyclic motion” so that the nontechni- 
cal reader can understand it. 


No, this isn’t the script for Information 
Please. It is just part of the daily budget of 
questions that PSM’s copy room must an- 
swer promptly—and accurately. 

You probably never heard of a copy room. 
Most people haven't. Its inhabitants, who 
are called copyreaders, are used to being 
confused with (a) proofreaders, who wear 


JOHN F. STEARNS comes from 
a whole family of writers and 
editors, and for the last 14 
years he’s been wavering be- 
iween the two professions. 
As head of PSM’s copy desk 
he makes full use of experi- 
ence gleaned on newspapers, 
on magazines, and as a free- 
lance. The AAF tried for a year to make him 
a radio operator, then made him copy chief 
of the Office of Flying Safety. His two chief 
hobbies: studying the machinery of aviation, 
and tinkering with radio sets. 


long green eyeshades and live in printing 
shops, and (b) copywriters, who wear 
hand-painted neckties and frequent adver- 
tising agencies. Copyreaders are a different 
breed. Their job is to take a long look at 
everything that goes into PSM and see that 
it is complete, correct, comprehensible—and 
at the printer’s on time. 

Take the problem of fitting to space. 
PSM, as you know, is one of the few maga- 
zines that don’t make you grope for carry- 
overs. But this means that every piece has 
to fit to the last word. To trim an article 
80 as to save style, sense and space is an art. 
‘The copyreader finds himself looking for a 
four-letter synonym for phenomenologist to 
squeeze in that last line. 
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Then there are deadlines-the copy- 
reader's sword of Damocles, ready to drop 
on his head at any moment. PSM has three 
major deadlines a month—and then the 
copy room is even more harassed than 


CAROL ENNIS, young as she is, 
is the veteran of the co} 
room, having mastered the 
idiosyncrasies of four chiefs. 
She carries in her head the 
j Chinese puzzle of PSM’s pro- 
duction schedule—involving 
E engravers, two printers, fi 
form, second form, roto sec- 
tion, first and second proofs, foundries and 
red ‘prints. She takes evening courses in 
editing at Columbia, ran a club newspaper 
for servicemen during the war. 


usual. Author Doakes wants two more 
days to polish his article. A -layout isn't 
ready at the last minute for lack of a special 
cutaway. A professor, checking a piece, 
changes one little sentence—which means 
resetting two pages—and the printer is al- 
ready screaming... See what I mean? 
Editors can dream of speaking to millions 
of readers; writers are wrapt in their beauti- 
ful prose, but the copyreaders are face to face 
with reality: Is there or is there not going 


SHELDON M. GALLAGER is the 
latest recruit to PSM’s copy 
room, coming straight from 


the philosophical impli- 
cations of science; his major worry at the 
is struggling with the popular 
items “I'd Like to See Them Make” and 
“New Ideas from the Inventors.” 


to be a magazine on the stands next month? 

Like the President's assistants, copyread- 
ers are supposed to be people with a passion 
for anonymity. But, even if you don’t know 
they're there, youd miss them if they 
weren't. Which is why you'll find three of 


them on this page today. 


This one 


Y-8SF-2LWL 


My dentist looked down 


in the mouth! 


pervect ciRcle ‘CORPORATION. axcenstown, IND. & kant TORONTO, ONT HN. 


PERFE 
CREE 
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The Multi-Purpose 
Lathe 


You get more enjoyment and use out of your 
shop when you have a South Bend Lathe. It 
‘opens up new fields for you—new hobbies, new 
Projects and a diversification of work that is 
both interesting and profitable. 


This better metal working lathe reduces to a 
minimum your investment in basic shop equip- 
ment—its ruggedness and built-in accuracy will 
help you to turn out better work. And available 
attachments ond accessories make possible the 
performance of many operations ordinarily done 
on other machines. Mail coupon for catalog. 
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5 
means ipe Appeal 
When a man smokes a pipe, he has a masculine 
attractiveness that women find appealing! And, 
when he smokes Prince Albert, he has a rich- ‘ 
tasting smoke that’s easy on the tongue! | 
: 


means Prince Albert 


Try Prince Albert and you'll agree—it’s a great to- Z 
bacco! P.A. is crimp cut—packs and cakes just right ons | 
in your pipe . . . smokes cool and even right down 
to the bottom of the bowl. 


K, J, Reynolds Tobacco Co,, Winston-Salem, N.C, 700. 
sF CIGARETTE TOBACCO 
ce LIKE PA.FOR FAST, EASY 


“The National Joy Smoke ‘ie yp nstysHoxn! 


} 


ITS TRUE IN DIVING... 
EXPERIENCE IS 
THE BEST TEACHER! 


«+-AND IN SMOKING TOO. 
THE CIGARETTE FOR ME } 


More people are smoking CAMELS than ever before in history! 


Yes, experience during the shortage taught millions 
‘ences in cigarette quality! 


IVING Champion Mildred 
O'Donnell hasn't forgotten 

the war shortage of cigarettes 
“L never realized there were 


such differences in cigarettes 


sult your'T Zone’ to 37” 


T for Taste... until the shortage,” she recalls. 
oat ee "That's when I really learned 
pds ig Parca what cigarette suits me best — 


Cam 
Millions of others had the 
same experience, with the resule 
that today more Camels 
are being smoked than 
ever before in history. 


§T WAS NO FUN, the 
cigarette shortage; 
bur it was a real ex- 


perience. 


th Oe, Winn Salaen, WO, 


7 According to a recent Nationwide survey: 


sm, ‘/ More Doctors SMOKE 
than any other cigarette 


tions asked 113,597 doctors to name the cigarette they 
smoked. More doctors wamed Camel than any other brand. 


